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PREFACE 


As an educational institution, the New York State College of 
Forestry is obligated to the people of the State of New York to 
give information regarding the forest resources of the state, 
chief among which are its trees. In the past we as a common- 
wealth have been profligate in the natural bounty with which 
nature has endowed us. We have watched with public serenity 
the wasteful exploitation of our forest resources with no thought 
of the future. Today we are faced with an appalling timber 
shortage within the state. Thousands of acres of forest lands lie 
idle which should be producing the forests of the morrow. 

To exercise sane suffrage the public must be educated as to the 
natural resources of the state. We must know more of the kinds 
of trees which make up its forests, the game which inhabits them, 
the fish which live in the forest streams. Succeeding generations 
will criticize or commend us as we employ unwise or remedial 
measures. A wise forest policy presupposes two things, an exten- 
sive campaign of reforestation on idle forest lands within the 
state, and a close utilization of such forest resources, chiefly tim- 
ber, as still remain. Closer utilization of wood requires a more 
specific knowledge of tree species and the information given in the 
following pages is an endeavor to meet this demand. 

In writing this bulletin no contention is made that the field is 
a new one. The information given herein is included in the 
larger and more comprehensive ‘“‘tree’’ manuals covering the 
trees of North America or, more specifically, those of the north- 
eastern states. Unfortunately, however, many of the manuals 
are inaccessible to the general public because of the cost while 
others are of such a technical nature as to render their contents 
difficult of interpretation by the reading public. Moreover, such 
generalities often occur as to cause the reader some doubt as to 
what to apply to New York State. The present bulletin, covering 
the trees of the state only, omits much extraneous matter which 
would otherwise confuse. 

In the publication of a tree bulletin the New York State Col- 
lege of Forestry is meeting a definite demand as evidenced by the 
numerous queries received relative to tree species within the 
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state. It is following a policy of public education already in 
force in neighboring states, many of which have tree bulletins. 
Trees play a large part in the economic and recreational life of 
the state and a better understanding and appreciation of them 
is bound to lead to ultimate good. In the treatment of the sub- 
ject in hand it has seemed wise to include in these pages not only 
those trees which are conceded to be native to the state but also 
those which have become naturalized within our boundaries and 
propagate themselves in the wild condition. Listed among these 
are such foreign trees as the White Willow, the European Crack 
Willow, Paulownia, ete., or trees introduced from other parts of 
the United States, as Osage Orange and the Catalpas. Orna- 
mental trees which are never found as ‘‘escapes’’ are omitted 
as are those species such as Witch Hazel or Cordate Willow which 
are shrubby within the state but arborescent elsewhere. In some 
cases the author has been in doubt as to just where to draw the 
Ine. The treatment throughout must be considered conservative. 

There are within the borders of the state one hundred and 
thirty-three kinds of trees exclusive of Crataegus. Of these one 
hundred and nine may be considered as native and twenty-four 
as naturalized. Over two hundred species of Crataegus have 
been described for New York State alone but these exhibit such 
a multitude of bewildering forms as to be beyond the scope of 
the bulletin. The inclusion of Crataegus brings the total num- 
ber of native arborescent species well over three hundred and 
ranks New York State as one of the richest in the Union in its 
arborescent flora. No attempt has been made to include the 
shrubby plants of the state in this publication. 

The descriptions accompanying the plates are based in part on 
fresh and herbarium material available at the College of For- 
estry or in the herbarium of the Department of Botany, Syracuse 
University, in part from descriptions checked with living mate- 
rial from Sargent’s Silva, Britton’s North American Trees, 
Hough’s Handbook of the Trees of the Northeastern States and 
Canada, Gray’s Manual, and Bailey’s Cyclopaedia of Horticul- 
ture. I am especially indebted to Prof. W. C. Coker of the 
University of North Carolina, to Prof. J. S. Illick, of the Penn- 
sylvania State Forest Academy, to Mr. Henry Hicks of West- 
bury, Long Island, and to Mr. C. Leo Macy of Princeton, New 
Jersey, for assistance in collecting specimens of trees which grow 
along the southern border of the state. 
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The drawings were all made by Mr. J. Elton Lodewick, a 
eraduate of the College of Forestry, to whom I am grateful for 
the zeal and loyalty which has made this work possible. Except 
in rare cases they were drawn directly from fresh material col- 
lected at Syracuse or sent to the college upon request and they were 
personally checked by the author as to accuracy upon completion. 

Grateful acknowledgment is due my colleague, Dr. C. C. 
Forsaith, who has contributed the glossary giving the derivation 
of scientific names, and has likewise assisted me with many help- 
ful suggestions. 

In conclusion I am happy to express my gratitude to all others 
who have in any way contributed to the publication. Not least 
among these is F. Franklin Moon, dean of the college, whose 
kindly interest in the project from the first materially helped 
to bring it to a successful conclusion. I have met always with 
a ready response from my students and friends in the collection 
of material and data covering the trees of the state and extend 
to them my sincere thanks. 

H. P. BROWN. 
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PLANTS VERSUS ANIMALS 


Since this bulletin is concerned with trees and trees are plants, 
the proper use of it entails the right concepts as to what a plant 
is, its relation to other plants and animals, and to its environ- 
ment. The following paragraphs are devoted to an elaboration 
of this phase of the subject. While the information thus 
imparted is treated in a general and cursory way and is likely 
to prove uninteresting, a proper conception and understanding 
of plants, and of their classification and general morphology is 
absolutely essential if one would glean the most from the descrip- 
tions which follow in the text. 

People who are not conversant with plants and their life activi- 
ties are prone to place them in a category entirely apart from 
animals. They do not think of them as living organisms which, 
like animals, must meet the vicissitudes of a varying, shall I say 
even hostile, environment, but more of the nature of inanimate 
objects, bound through the nature of things to one spot, capable 
of growth, ’tis true, but insensible to most of their surroundings. 
It may be conceded that the higher plants do lack motility. They 
do not respond instantly to aggression by teeth or claws or flight. 
Nevertheless the response is none the less sure, though less imme- 
diate. It may continue over days or months or years, but it is 
none the less certain. Plants differ from animals strikingly in 
being more plastic to their environment. Once the idea of plant 
dynamics is thoroughly ingrained the study of plants becomes 
not a toilsome journey in the identification of the inanimate, but 
rather a fascinating vista which beckons us onward to greater 
discoveries and a happier understanding of the power of the 
Infinite. 

Life on this planet is absolutely dependent on the activities 
of green plants for it is in the green parts of plants that food 
in its elementary stages is manufactured from the elements.* 
There are plants which lack this green pigment, chlorophyll, 
but these exist either as parasites or saprophytes on organic mat- 
ter previously elaborated. There are herbivorous and ecarnivor- 
ous animals. But these in turn are wholly dependent for their 
existence on the metabolic processes which go on in the green 


* A few exceptions occur in the case of certain bacteria which build up compounds 
by chemo-synthesis. 
[11] 
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portions of plants. The basis of all life, be it plant or animal, 
is that living substance known as protoplasm, and protoplasm 
requires carbon for its nutrition. In fact carbon is one of the 
essential constituent elements of that substance. But free ear- 
bon in any of the forms in which it occurs in nature cannot be 
directly assimilated by plants. Nor is the carbon dioxide which 
results from combustion absorbed directly in the processes of 
metabolism. It is first combined chemically in the plant tissues 
with hydrogen to form sugar or starch. Subsequently other 
organic compounds are elaborated from these by the protoplasm 
through a readjustment of molecules, and hence molecular weight, 
and by the addition of other elements such as nitrogen, sulphur, 
phosphorus, ete. The ultimate origin of all the organic com- 
pounds which are found in nature is in the green parts of plants. 
Plants possess the ability which animals lack of manufacturing 
complex organic compounds from carbon dioxide and water. 

The gulf which separates the higher plants from the higher 
animals is obvious —so obvious in fact that one can never mis- 
take the one for the other, The animal possesses motility; it has 
a highly developed nervous and circulatory system. Its tissues, 
aside from the bones, are soft and plastic. It is wholly dependent 
for its food on compounds elaborated by plants or, in the ease 
of carnivores, in the bodies of other animals. The plant, on the 
other hand, is compelled to spend its whole life in one place. It 
lacks a nervous system and while there is a circulatory system 
this is less specialized, and utilized wholly in the movement of 
plant foods and water. Its tissues are firmer than those of the 
animal and differ in their chemical composition. The plant pos- 
sesses leaves which contain the green pigment chlorophyll, thus 
permitting it to manufacture its own organie food. 

But science tells us that the higher plants and animals have 
been derived from lower, less complex forms, the simplest of 
which are unicellular. Some of these simple plants are motile. 
Others, as the bacteria and fungi, are without the green pigment 
chlorophyll. The simple animals lack a nervous system worthy 
of the name and many engulf or swallow their food bodily. 
Others possess chlorophyll granules whose origin is still a matter 
of dispute. We are forced to the conclusion that there is no 
sharp dividing line between plants and animals. Differences 
which obviously separate the higher plants from the higher 
animals will no longer suffice. The simple forms of plants and 
animals intergrade. 
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TAXONOMY OF PLANTS 


Taxonomy comes from the Greek véves and 74F:s, meaning re- 
spectively law and arrangement, and is concerned with the 
logical arrangement of related things and the laws and princi- 
ples governing that arrangement. Thus we may have the tax- 
onomy of mollusks, insects, worms, and of fishes, in fact, of any 
sroup of organisms or of related things. The taxonomy of plants 
deals with the kinds of plants (identification), their nomenclature 
and classification. 

NOMENCLATURE OF PLANTS 

Plants have one or more so-called common names and a scien- 
tific name. The common names usually designate some peculiar 
feature or characteristic of the plant, the habitat where found, 
resemblance to some previously known form, or some use, often 
mythical, to which the plant may have been put. Willow Oak 
signifies the oak with willow-like leaves. Shining Willow desig- 
nates the willow with shiny leaves. Swamp Poplar is found in 
swamps. Paper Mulberry refers to the mulberry, the bark of 
which is manufactured into paper. Hamamelis virginiana lL. is 
known under the common name of Witch Hazel owing to the 
reputed value of its twigs in colonial times as divining rods to 
indicate deposits of precious metals and veins of water. 

But common names at best are very confusing. Tronwood in 
New York may refer to Ostrya virginiana (Mill.) K. Koch, or 
Carpimus caroliniana Walt. In Australia it is applied to woods 
belonging to trees of such widely separated families as the 
Leguminosae and Myrtaceae. In Burma, Xylia dolabriformis 
Benth. goes under the name of Ironwood. The Ironwood of Cey- 
lon and India is Mesua ferrea L. Added to the above is the con- 
fusion resulting from the use of different languages. The Maple 
is known as Ahorn in Germany, as Erable in France, as Arce or 
Meple in Spain. Scientific names are the same the world over. 
They are derived from the Latin or Greek and take Latin end- 
ings. Latin is a dead language and the rules which govern its 
syntax never change. Pinus Strobus lL. will mean the same to 
a botanist now or a hundred years from now, be he Russian, Ger- 
raan, Italian, or English. 

A scientific name consists of three parts, a genus name 
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(plural-genera) which is always capitalized, a species name 
(plural-species) which is rarely capitalized, and the abbreviation 
cf the name of the man who is given eredit for its original 
description. The common Sugar Maple is Acer sacchrum Marsh. 
while Acer rubrum L. signifies Red Maple. In general practice 
it is customary to omit the abbreviation of the author’s name. 
The proper use of scientific names* may be well illustrated with 
the oaks. The various oaks all are assigned to the genus Quercus; 
in other words, they are different species of this genus. Jn the 
United States alone we have some eighty species which are de- 
signed by different scientific names as Quercus rubra, Red Oak; 
Muwercus coccinea, Searlet Oak; Quercus phellos, Willow Oak, 
ete., cach with the abbreviation of the author’s name after the 
species name. 

Generic and specific limits are more of a conception than a 
definite thing. Man aims at a natural classification, that is, one 
which indicates natural relationships, but the boundaries thus 
laid down may not be of those of nature. Plants which resemble 
each other as closely as the offspring of common parents are gen- 
erally conceded to belong to the same species. A genus may 
contain but one species as in the case of Ginkga biloba L., the 
Maidenhair Tree, or a hundred or more as in the ease of Salix 
(Willow) where some one hundred and seventy species are 
recognized. The actual number of species assigned to a genus 
depends largely on whether the systematist is radical or conser- 
vative in his ideas. Unfortunately botanists often differ widely 
in their conception of plant relationships, especially as to 
specific limits. 

In some eases the differences between plants are so slight as to 
render their separation into different species unjustifiable. It 
may be a difference in stature or in size and shape of the leaves 
or fruit which a different environment has occasioned. For 
example, the White or Canoe Birch of New York and southern 
Canada differs from the European White Birch in its greater size 
and larger leaves. In its other characters it approximates the 
European species very closely and conservative systematists con- 


* For the derivation of the scientific and common names used in this text, the 
reader is referred to the glossary on page 375. They may be derived from any of 
the following sources: (a) An ancient common name (Latin, Quercus) or aborignal 
name (Indian, Poiwcohiccora—Hicoria) : (b) the name of the geographical locality 
(continent, Prunus americana; country, Tsuga canadensis; state, Quercus marilan- 
dica; city, Picea sitchensis; river, Celtis mississippiensis, etc.), from which the 
plant originally came: (c) habitat (Latin. mons mountain and colere — to dwell, 
Pinus monticola) ; (d) the name of the discoverer or some person associated with 
the discovery, or in honor of some persen (Maclura— Wm. Maclure, an early 
American geologist; (e) some peculiar feature of the plant (Latin, nigra — black, 
Naliz nigra). 
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sider it but a variety of the European form and list it as Betula 
alba, var. papyrifera (Marsh.) Spach. 

The selection of the scientific names of plants depends upon 
a complex system of rules based mainly on considerations of pri- 
_ority. Conservative botanists in this country are following a 
universal code of nomenclature according to a set of rules 
promulgated at the International Botanical Congress, held at 
Vienna, June, 1905.* The Vienna Code considers the first 
edition of Linnaeus’ Species Plantarum of 1753 as the logical 
starting point for the nomenclature of the higher plants and 
adopts the generic names used by Linnaeus in his text. These 
were in part coined by Linnaeus himself and in part adopted 
by him and his followers from pre-Linnean authors. In _ the 
adoption of post-Linnean generic names, priority rules. The 
Vienna Code likewise adopts the earliest specific name used to 
designate a plant rather than that specific name which was first 
combined with the correct generic name. Sassafras variufolium 
‘Salisb.) Ktze. indicates that Salisbury first applied the specific 
name of variifolium to Sassafras but used it with a different 
generic name. Kuntze was the first to use the specific name of 
varvifolium correctly with the generic name, Sassafras. 


CLASSIFICATION OF PLANTS 

The ultimate aim of botanists and zoologists in the classifi- 
cation of plants and animals has been to devise a ‘‘natural 
system’’ of elassification which would best indicate the natural 
affinities of related forms. Such a treatment is both logical and 
practical in that related forms are thus brought down together 
in congeries which permit of their identification and study 
with greater ease. Experience has taught that in the higher 
plants variation in the flower offers the best basis for a ‘<na- 
tural’’ classification. . Plants exhibiting likeness or parallelism 
in floral structure are found to share other characteristics in 
common which indicate clearly their common lineage. It is cus- 
tomary to consider those plants first which are conceded to 
have the simplest or most primitive flowers, thence to proceed to 
forms with .greater specialization, considering those last which 
have the most complex flowers. The system is open to eriticism 
in that it is sometimes difficult to determine whether a flower 
is inherently primitive in structure or simple by reduction. 

In classification plants are first divided into large divi isions 


* There is also a Rochester and an American Code. 
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which have certain gross features in common, then successively 
into smaller divisions and ultimately into genera and _ species. 
The characters enumerated under successive divisions are in- 
creasingly specific and of narrower latitude. The divisions of 
such a classification are listed below, those in ‘‘italies’’ often 
being omitted. Clarity is rendered more certain by classifying 
the Paper or Canoe Birch according to this plan: 


RETARD <5 oss '6sa cahis 14 ag ENB wim ane ne pepsi aaa es Vegetable. 
SIMSON 5) o/s ones See el Siam ten ated ae 2 wie aie orn Spermatophytes. 
ROag sa SLE ER eee cabs Se crete ete ene ord Angiosperms. 
Sub-Class ¢....22.5-.- Bek het scl CS She 5 ellen a anes Dicotyledons. 
Se ee eee eh men er eer rn al Archichlamydeae. 
SUBD -SOVLCS) aloes arctacey eis vaya. «haiainia atsyate = ccs oiense ae Apetalae. 
Gnilae! QecclacovosneeaasrooEoUsuneoss tos Fagales. 
SUB -OFMET ois ase Soe tans oe cae eee 
ING RPA ate Sag Usa mrtio soe tS Betulaceae. 
TEE sities sien «fe bes veh de eee 
RS AAS ices alam as Sao 6's Stans Betula 
WS PECIOS waite gs lord sys 2 eo coe alba. 
MEW aie o.6 6 5 fon sue Coe papyrifera. 
The Vegetable Kingdom is divided into four sub-kingdoms, viz. : 
Thallophytes ........ algae, fungi, bacteria, ete. 
IBryOphysed 5 5:6). 2 ade liverworts and mosses. 
Pteridophytes ....... ferns, scouring rushes, horsetails, club-mosses, 
and quillworts. 
Spermatophytes ..... all seed plants, including conifers and decidu- 
ous trees. 


A proper conception of the limits of these groups will lead 
to a better understanding of trees and the relation which they 
bear to other plants. 

Thallophytes constitute the lowest division of the vegetable 
kingdom and include the simplest forms of plants. The plant 
body or thallus exhibits little variation or specialization in strue- 
ture (though often a wide range of form) and usually carries 
on its life activities either in water or on a moist substratum. 
Included in this group are the algae (pond scums, seaweeds, ete.), 
and the fungi (Mushrooms, bracket fungi, ete.), both of which 
exhibit a remarkable variation in the form and size of the 
thallus but extreme simplicity in its structure. Many of the 
simplest Thallophytes are unicellular and some are free swim- 
ming and resemble minute animals. Sexuality has become well 
developed in may forms while in others it is totally lacking. 

Bryophytes are best represented by the mosses although a 


ie 
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second group, the liverworts, is also included. The Bryophytes 
show a distinct advance in specialization over the Thallophytes. 
This is evinced through the definite establishment of a sexual 
stage in which the sexes may be distinguished, and an ‘‘alternation 
of generations’’ whereby a sexual stage or generation is followed 
by a semi-dependent, asexual stage which in turn again gives 
rise to sexual forms. While more specialized than Thallophytes, 
Bryophytes are, relatively speaking, simple plants. The plant 
body is an elementary structure which possesses chlorophyll and is 
in some eases thalloid, while in others it develops a primitive stem 
and leaves. True vascular tissue (vascular bundles) is entirely 
lacking. 

Vascular plants make their appearance for the first time in the 
Pteridophytes, a group which includes the true ferns and what 
are recognized as fern allies, the horsetails, scouring rushes, 
club mosses, and quillworts. True roots, stems, and leaves 
equipped with special conducting or vascular tissue, have become 
established as definite structures and function as in the seed 
plants. As in the Bryophytes there is a sexual stage in which 
the sexes may be distinguished but the sexual organs have be- 
come increasingly specialized. This is followed by an asexual 
stage in which sexless individuals through spore formation again 
give rise to sexual forms. In the higher Pteridophytes it is the 
asexual or sporophytie stage that has become dominant while 
the sexual generation has been relegated to an obscure, indepen- 
dent existence or has become actually parasitic on the asexual 
generation. Pteridophytes were formerly represented by a vast 
assemblage of plants many of which were arborescent and 
flourished during the Carboniferous period, contributing largely 
in the formation of our coal deposits of today. Owing to an 
altered environment and the development of seed plants which are 
better adjusted to withstand modern conditions the group is now 
on the wane and is represented only by some 4000 species. 

The dominant plants of today are the seed plants or Sper- 
matophytes. They represent the highest type of specialization, 
though not necessarily the final type. Like the Pteridophytes 
they bear true roots, stems, and leaves and have an independ- 
ent asexual or sporophytie stage on which the sexual or gameto- 
phytie stage is wholly dependent. The most striking difference 
lies in the formation of seeds which are dormant structures rep- 
resenting a pause in the development of the new sporophyte, de- 
signed by nature to tide the plant over unfavorable periods and to 
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insure a wider dissemination. Sexuality is a necessary part of the 
life eyele and is insured through the transfer of male elements 
to the proximity of the female nuclei by means of pollen grains. 
Following the union of the sex nuclei a young sporophyte or 
embryo is formed within the ovule or developing seed which, as 
the latter matures, passes into a dormant condition. Upon subse- 
quent germination of the seed, the young sporophyte again assumes 
an active existence. 

The Spermatophytes in turn are divided into two classes, the 
Gymnosperms and the Angiosperms, which are distinguished by 
the manner in which the seeds are borne. The word gymnosperm 
is derived from the Greek jvyye7, meaning naked, and ozeppa seed, 
and includes those Spermatophytes in which the seeds are not 
enclosed in an ovary but are borne naked, subtended by seales 
or fleshy structures. Angiosperm comes from the Greek Zyyeloy, 
meaning vessel, and ozzpya seed, and embraces those forms in 
which the seeds are borne enclosed in an ovary which may or may 
not dehisce at maturity. The boundary between the two groups is 
sufficiently clear to serve the purposes of classification although 
it in no way indicates the disparity in numbers and size. 

Gymnosperms are very ancient and form but a small part 
of the present seed-plant vegetation. Some 450 living forms exist 
today which are to be regarded as the surviving remnant of a 
vast phyllum which had its genesis in the Carboniferous and 
flourished during the Triassic. Angiosperms were evolved com- 
paratively recently (lower Cretaceous) in a geological sense and 
now are represented by a vast assemblage of approximately 125,000 
species which comprise the bulk of the seed-plant vegetation of 
the present day. They have been able to attain and hold the 
ascendancy over the other groups because of adaptive features 
which they have developed to meet the environmental conditions 
in force at the present time. The chief superficial characters 
which separate the group from the Gymnosperms are the presence 
of the flower with its showy perianth, stamens and pistil and the 
manner in which the ovules or immature seeds are borne enclosed 
in an ovary. 

Two sub-classes of Angiosperms are recognized, the Monocoty- 
ledons and the Dicotyledons, which are characterized as follows: 

(a) Monoecotyledons possess but one seed leaf or cotyledon 
which is terminal on the axis; dicotyledons possess two seed leaves 
which are lateral. 
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(b) The vascular bundles of monocotyledons are scattered in 
the steim; those of the dicotyledons are arranged in a ring, or the 
stem contains a vascular cylinder enclosing a pith. 

(ec) The leaves of the monocotyledons possess closed venation, 
that is, the veins do not end blindly in the margin which, as a 
result, is entire; dicotyledons possess leaves with open venation 
and the margin is often dissected. 

(d) The flowers of the monocotyledons are chiefly 3-merous; 
those of the dicotyledons are predominately 4- or 5-merous. 

Formerly monocotyledons were believed to be more primitive 
because of the greater simplicity of their floral structure. How- 
ever, modern science has demonstrated that dicotyledons are of 
more ancient origin and that monocotyledons undoubtedly arose 
from them as an aberrant off-shoot in comparatively recent times. 

The monocotyledons number some 25,000 species and are ar- 
ranged in ten orders which are grouped in four series. The 
larger division, the dicotyledons, embraces thirty-four orders, 
some of which are represented wholly by herbaceous forms, 
while others consist wholly of woody plants or of both woody 
and herbaceous species. For convenience the first twenty-six orders 
of dicotyledons are sometimes listed as Archichlamydeae and in- 
clude those forms which have either no petals (Apetalae), or 
petals entirely separate from one another (Polypetalae), a con- 
dition of the perianth (chlamys) which is conceded to be prim- 
itive. The remaining eight orders are characterized by a 
gamopetalous corolla and are included among the Sympetalae. 

Gross flower characteristics usually distinguish the orders 
while minor floral characters are used to separate families and 
genera. An order may contain but one family or—as is gen- 
erally the case in the large tropical orders—a number of families. 
Order names end in the Latin feminine plural ‘‘ales’’, as for 
example, the Salicales, Fagales, ete. This literally signifies 
‘‘nlant families related to the willow family,’’ ete. 

Family names end in ‘‘aceae’’, which is the feminine plural 
of the Latin suffix aceus, meaning ‘‘like or related to’’. The 
family name is really an adjective agreeing with the understood 
name ‘‘Plantae’’, as Plantae Fagaceae, Plantae Oleaceae, etc. 
Family names are commonly coined by prolonging the name of 
a genus of the group taken as a representative of it. For example, 
Fagus is a genus belonging to the Fagaceae, Acer to the Acer- 
aceae, etc. Some family names have a different origin which 
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indicates the type of fruit prevailing, the manner in which the 
flowers are borne, or some other prominent feature of the plant. 
For example, the large tropical family, the Legwminosae, is so 
named because the fruit is a legume, while the flowers are always 
umbelliferous in the Umbelliferae. 

The generic name of a plant is one word and substantive. 
Commonly it is the old classical name used by the Greeks and 
Romans as Fagus for Beech, Acer for Maple, Corylus for the 
Hazel, etc. Or it may be derived from some peculiarity of the 
plant as Liriodendron which comes from the Greek 4¢tp:0v, meaning 
lily, and oévdpov, tree, referring to the lily-like flowers of this 
species. Gymnocladus means literally ‘‘naked branch’’ and 
refers to the stout, leafless branches in the winter condition. 
Other genera are dedicated to distinguished botanists or in honor 
of some person or of the discoverer of the plant. Robinia is 
named after John Robin, the first to cultivate this species in 
Europe; Magnolia is from the surname Magnol, in honor of Peter 
Magnol, a botanist of the 17th century. Generic names take the 
ending of the Latin nominative case. 

The specific name is also a single word, appended to that of 
the genus. It is generally an adjective and agrees with the 
generic name in case, gender, etc. In general the generic names 
of trees are of feminine gender and require specific names with 
feminine ending, but exceptions to this rule occur, especially 
where the generic name was the ancient name of the plant. For 
example, Acer was the Latin name of the maple, is of neuter 
gender, and is followed by specific names with the endings of this 
gender. 

Specific names* may denote (a) the locality (country, proy- 
ince, state, city, river, ete.), or habitat from which the plant 
originally came as Ostrya virginiana—from Virginia, Salix baby- 
lonica—from Babylonia, Picea sitchensis—from Sitka, Alaska ; 
(b) some peculiar feature of the plant as Salix purpwrea— 
referring to the purple branches, Maclura pomifera—referring 
to the large, pome-like fruits of the Osage Orange; (c) the name 
of the discoverer, or in honor of some botanist or person as Quer- 
cus Michauxii, for the surname Michaux, and referring to F. 
Michaux, one of the earlier dendrologists; (d) an ancient name, 
as Pinus Strobus, strobus being Latin and referring to a cone 
or something twisted. A substantive name when used specifi- 
eally may not accord with the generic name in gender. 


* See footnote, page 14. 
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For the derivation of scientific names used in the text, the 
reader is referred to the glossary on page 407. 

Varietal names, where necessary, follow the same plan as 
specific names, and take the same endings. They are written 
thus: Betula alba, var. papyrifera. 


CLASS FICATION OF ARBORESCENT PLANTS 

With the exception of a few tree ferns which are classed 
among the Pteridophytes and restricted to tropical habitats, 
arborescent plants are confined to the Spermatophytes and are 
represented by both Gymnosperms and Angiosperms. ‘The 
dendroid Gymnosperms which are of economic importance as tim- 
ber producers are restricted to the order Coniferales although 
Gingko and some of the Cyceads become arborescent. Angio- 
sperms include many monocotyledonous and _ dicotyledonous 
species which become trees and grow under manifold conditions 
and habitats. These are arranged, according to the usual scheme 
of classification, successively in orders and families. A somewhat 
arbitrary grouping of the orders into larger artificial divisions, 
for the sake of convenience, tends for greater clearness and ren- 
ders the approach to the subject of Dendrology easier for the 
novice. Arborescent Pteridophytes and Monocotyledons are 
omitted as not being representative of temperate regions. The 
arborescent plants of the north temperate zone may be grouped 
roughly as follows: 


(1) Coniferae (one order). 
(2) Amentiferae (six orders). 
(3) Floriferae (twenty-two orders), 


Coniferae are characterized by (a) leaves which are usually 
evergreen, (b) seeds borne naked in cones or terminally without 
cone formation, (c) execurrent trunks, (d) wood without ducts 
or pores. Represented by forty genera and some 350 species, 
erouped under two families in the order Coniferales. 

Amentiferae are characterized by (a) flowers inconspicuous, 
borne in aments, (b) fruit cupiliferous and generally a nut, (c) 
generally deliquescent trunks, (d) wood with ducts or pores. 
Represented by twenty-two genera grouped in six orders. 

Floriferae are characterized by (a) typical flowers which are 
showy and not borne in aments, (b) fruit not cupiliferous and 
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in general not a nut, (c) generally deliquescent trunks, (d) wood 
with ducts or pores. Represented by many genera, widely scat- 
tered and interspersed with herbaceous forms through twenty- 
two orders. 

The Coniferae are all woody, and are mainly inhabitants of 

temperate, alpine, or boreal regions. Many are important timber 
trees because of (1) the large stature, (2) excurrent trunks, (3) 
growth in pure stands, (4) inhabitants of temperate regions 
where: industrial activity attains the greatest impetus, (5) .even- 
grained, soft wood which takes nails and is readily worked with 
tools. See pages 76 to 105 inclusive. 
The Amentiferae are preeminently plants of the temperate 
regions, are all woody, and include in their number such valuable 
timber trees as Oak, Chestnut, Beech, and Birch. See pages 106 
to 199 inclusive. 

The Floriferae is a heterogeneous group with great diversity 
of form, interspersed and intimately connected with herbaceous 
forms, and with many tropical affinities. Listed here are trees 
with showy flowers such as Black Locust, Paulownia, Catalpa, 
ete. See pages 200 to 343 inclusive. 


IDENTIFICAT.ON 


The identification of plants may be made from drawings or 
pictures by turning directly to the illustrations. This is especially 
true where the plant is known to belong to a certain family or 
genus. The method is cumbersome and open to criticism in that 
it is unscientific and permits the student to acquire no grasp of 
the fundamentals underlying taxonomy. 

The logical approach to the subject of plant identification lies 
in the use of previously prepared ‘‘keys’’ based upon morpho- 
logieal characters, which permit finally of the determination of 
species. Thus one may construct a key for the oaks, the maples, 
or the ashes, or, in fact, any group of related plants. It is cus- 
tomary for convenience to assemble keys for family, generic and 
sp cifie identification into manuals which include all plants of 
certain groups represented in a given area. The most important 
manuals covering the higher plants of the northeastern states 
are, V1Z.: 


Pteridophytes and Spermctophytes : 
Gray, A. New Manual of Botany, 7th Ed., 1908. 
Britton, N. L.: Manual of the Flora of the Northern States and 
Canada, 2d Ed., 1905. 
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Trees: 
Sargent, C. S. Manual of the Trees of North America, 1905. 
Sargent, C. S. Manual of the Trees of North America, 2d Ed., 1922. 
Britton, N. L. North American Trees, 1908. 
Hough, R. B. Handbook of the Trees of the Northern States and 
Canada, 1907. 


‘“Keys’’, as employed in manuals, are of the dichotomous type, 
that is, two or rarely more alternatives are presented for con- 
sideration, but one of which applies to the plant in question. 
These alternatives are co-ordinate in rank, are equally spaced 
from the left-hand margin, and deal with the same topic as illus- 
trated by the simple key which follows: 


Tl. ILGa Nash Sort oy Se oe eee Be eee, Selo ers a cit Ae ors MRE tee rene ein cl hks ier CSRS 2 
, LGUs OL OG PRP eae crebios Saas eeteta OO Mameas Sac eemen nc clos cro Oise a 3 
2. Leaves palmately netted-veined...............+ Maple. 
2. Leaves pinnately netted-veined.............. Oak. 
3. Leaves palmately compound...................-- + 
Peneaves: piunarely COMpOUNd....0..¢.s0..s-e5s 5 
PENG A GESH LAT EG) (ci. -0- «sani sueketouetcretey falers eels 9.s)e)* «)="s Poison Ivy. 
PMS ATGUS TIVE! «2.2 .0e:0\cs e areteteee Sates ed tidiele wns ois ol Virginia Creeper. 
GarlWeatiets: threéeqto Seven ./).02 als acne Ms be Oo bls Shagbark Hickory. 
oaplueatletseséveny tO; MINE is «05 tyaeese He aia bhe eH ty dtejaees Bitter-nut Hickory. 


Given: For identification, a plant included in the key, proceed 
as follows: Note whether the leaves are simple or compound. 
If simple turn to the alternatives listed under 2; if compound, 
to those listed under 3. Suppose, for the sake of illustration, 
we assume that the leaf is palmately compound and of three leaf- 
lets: From 1, you would proceed to 3, thence to 4, and finally to 
the specific determination of Poison Ivy. 

It follows that the primary divisions of any key are less spe- 
cific than the ultimate divisions. The greater the number of species 
included, the longer is the key. Eventually, by the process of 
elimination, the various species may be separated from each other. 
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DENDROLOGY 


DENDROLOGY DEFINED 

The taxonomy of woody plants as distinguished from herba- 
ceous is called Dendrology. Dendrology means literally the 
‘*seience of trees’’, but in general usage it has come to have a 
broader meaning and to comprise a taxonomie study of all woody 
plants. 

Unfortunately the line delimiting herbaceous and woody plants 
is not a sharp one as the two types intergrade. Some plants are 
always woody; others are herbaceous or semi-woody, but on ocea- 
sion may become woody. ‘Tabulated below are the chief differ- 
ences which distinguish woody plants, but it must be understood 
in advance that the information thus imparted must be used 
with reservation. 

CRITERIA FOR DISTINGUISHING WOODY PLANTS 

1. Woody plants are perennial, that is, they live from year to 
year. Annuals complete their life cycle within a season and 
are tided over the winter by their seed. Biennials may produce 
stems or canes, as in the raspberry, which are semi-woody the 
second year, but the two-year life span precludes their inclusion 
among typical woody plants. 

2. Woody plants possess vascular tissue, that is, specialized con- 
ducting tissue. Not all vascular plants are woody by any means, 
as all the herbaceous flowering plants are numbered among the 
vascular plants. This prerequisite, however, excludes the Thal- 
lophytes and Bryophytes from the category of woody plants. 

3. Woody plants possess an aerial axis or stem which persists 
from year to year. In the case of a tree this stem is called the. 
bole or trunk. Many perennials fail to be classed as woody 
plants because they die back to the ground each autumn, the roots 
persisting through the winter and producing a new stem the fol- 
lowing spring. Other plants, as many of the ferns, possess peren- 
nial, creeping stems and are woody plants in a strict sense, but 
not in the general sense as used in Dendrology. 

4. Woody plants possess vascular tissue which becomes 
‘‘lignified’’ or woody as it matures. This process of lignification 
is brought about by certain chemical and physical processes which 
take place in the woody part of the vascular tissue whereby its 
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cell walls are rendered harder, stronger and more durable than 
before. All woody tissues become more or less lignified the first 
year, soon after they attain their ultimate growth, and the process 
should not be confused with the changes which occur in passing 
from sapwood to heartwood. lLignification is in no sense confined 
to the so-called ‘‘woody plants’’, or, in facet, to vascular tissue. 
Woody stems possess in proportion more tissue that is lgnified 
than herbaceous plants, and hence seem woody to us. 

5. Typical woody plants possess secondary thickening, that is, 
have a means of thickening their stems by subsequent growth in 
diameter which is not traceable to terminal growing points. This 
is achieved through the activities of a growing layer or cambium 
which is situated just outside the last formed layer of wood and 
beneath the bark, and produces new wood and new bark yearly 
which are interpolated between the older wood and bark. This 
results in the formation of the annual rings which are character- 
istie of cross-sections of the trees of temperate regions. Tropical 
trees are often devoid of annual rings because cambial activity 
extends over practically the whole year and the resulting wood 
is quite homogeneous. 

But there are arborescent ferns and monocotyledons (palms) 
which are devoid of secondary thickening of the normal type, in 
that the woody tissue is not gathered together in a cylinder sur- 
rounded by a cambium but is scattered through the stem in the 
form of isolated vascular bundles. In such arborescent forms 
subsequent seasonal increase in the thickness of the stem, where 
it occurs, is due to the continued enlargement, over a period of 
years, of tissues which had their inception in the apical growing 
point. This explains the fact that many palms support but a 
given number of leaves in their crown and new leaves develop 
only in proportion as some of the older leaves cease to function. 
In other cases, monocotyledonous stems increase in girth through 
anomalous secondary thickening, that is, not in the typical way. 
Finally there are many woody monocotyledons, especially lianas, 
which exhibit little or no secondary thickening, as in the case of 
Smilax hispida Mohl., the Hispid Greenbrier. ' 


KINDS OF WOODY PLANTS 
Woody plants are of three sorts, (1) trees, (2) shrubs, and (3) 
lianas, between which no hard and fast lines can be drawn. A 
given species may be shrubby near the limits of its range and 
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arborescent elsewhere. For example, Witch Hazel and Cordate 
Willow are shrubs in New York State but become trees farther 
south and west. Certain species of Ficus begin life as lianas but 
ultimately become arborescent. Again many woody plants which 
are reduced to dwarfed, scraggly shrubs in the boreal zone, attain 
to the dignity of large shrubs or even trees to the southward 
where they are not forced to contend with such a hostile environ- 
ment. In general the kinds of woody plants may be defined as 
follows: 


1. A tree is a woody plant which attains a height of at least 
twenty feet in a given locality and usually (not always) has but 
a single self-supporting stem or trunk. 

2. A shrub is a woody plant which seldom exceeds twenty feet 
in height in a given locality and usually (not always) has a num- 
ber of stems. Many shrubs have prostrate primary stems 
embedded in the soil or leaf-mold which send up persistent see- 
cndary branches of fruticose habit. These arise at varying 
intervals from the horizontal stem and appear as_ separate 
individuals. 

3. A liana is a climbing woody vine. Lianas climb by twining, 
clambering, aerial roots, tendrils, etc., and are characteristic fea- 
tures of tropical rain forests. They are represented in our flora 
by such woody vines as Virginia Creeper, Clematis, Moonseed 
Vine, and the Wild Grape. 
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The use of a tree manual entails an understanding of the 
morphology of plant parts and of their proper interpretation. 
The primary basis of classification in trees, as in other seed 
plants, is the flower, for trees bear flowers as do other plants 
which produce seed. But the floral stage of trees is a fleeting 
one at best; floral characters are not available for study except 
for comparatively short periods. In a taxonomic study of woody 
plants, other specific characteristics such as leaf, twig, fruit and 
bark are generally stressed at the expense of floral characters. 
The following pages are devoted to Special Morphology in an 
endeavor to render more lucid that part of the text which follows: 


General LEAVES 

The expanded green structures which make up the foliage of 
the higher plants, and in which physiological processes necessary 
to the life of the plant take place, are known as leaves. Fore- 
most among such life activities are (1) photosynthesis or the 
synthesis of sugar from carbon dioxide and water, (2) transpira- 
tion or the voiding of excess water that has been taken up 
through root absorption, and (3) respiration or breathing. 

A foliage leaf always possesses an expanded part or lamina 
which is specially adapted by internal structure and the presence 
of breathing pores or stomata to perform the functions assigned 
to it by nature. In addition there may be a stalk or petiole which 
attaches the lamina to the stem, and stipules, inserted separately 
on the stem at the base of and on either side of the petiole 
(Fig. 1). A leaf which is devoid of petiole is said to be epetiolate 
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Fig. 1— Portion or A Twig with Lear ATTACHED, SHOWING LEAF ParRTS 
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or sessile; a leaf without stipules is estipulate. Stipules, where 
present, are in the majority of cases apparently vestigial struc- 
tures and have no real function. In other cases they are modi- 
fied into thorns (as in the Black Locust) or act as bud scales which 
protect the growing points during the winter (Basswood). 


Leaf Variation 


Of the primary plant parts, namely root, stem, and leaves, the 
latter are by far the most plastic and respond most quickly to 
an altered environment or habitat. Such external stimuli mani- 
fest themselves in leaves of various shapes and sizes and result 
not only in wide differences between the leaves of different 
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species, but even within one and the same species and on the 
same plant. Variation in the size, shape, margin, ete., of foliage 
leaves is of the utmost importance in tree identification. 


Leaf Classification 
A. Leaves classified as to Position (Phyllotaxy) 
1. Alternate — one inserted at a node. 
2. Opposite — two at a node, inserted on opposite sides 
of the stem. 
3. Verticillate or whorled — three or more at a node. 
Alternate leaves are arranged in ascending left to right spirals 
on the stem and according to a definite plan. The portion of the 
spiral from one leaf to one directly above it is termed a cyele. 
Spiral phyllotaxies are represented by the fractions %4, 4, %, 
ete., in which the numerator represents the number of turns and 
the denominator the number of leaves in a given cycle. 
B. Leaves Classified as to Composition 
1. Simple, with undivided lamina. (Fig. 1.) 
2. Compound, lamina divided into leaflets. 
a. Pinnately compound, leaflets arranged along the 
two sides of the rachis. 
(1) Odd pinnately compound, with an odd 
number of leaflets.* (Fig. 2.) 
(2) Even pinnately compound, with an even 
number of leaflets. 
(3) Pinnately decompound, twice  pinnately 
compound. (Fig. 3.) 
b. Palmately compound, leaflets radiating from the 
ends of the petiole. (Fig. 4.) 
(1) Ternately decompound, palmately decom- 
pound in threes. 
C. Leaves Classified as to Form 
1. Acicular, long and very slender; needle-like. (Fig. 
5. ) 
. Subulate, awl-shaped; short, sharp-pointed, broad- 
ened at the base. (Fig. 6.) 
3. Linear, narrow, several times longer than wide, and 
with sides approximately parallel. (Fig. 7.) 
. Oblong, longer than broad, and with approximately 
parallel sides, (Fig. 8.) 
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* Leaflets may be borne opposite or alternate on the rachis in (1) and (2), 
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Leaf Classification — Continued 
C. Leaves Classified as to Form — Continued 

5. Lanceolate, several times longer than broad, broadest 
about one-third up from the base, and narrowed to 
an attenuate apex. (Fig. 9.) 

6. Ovate, shaped like a hen’s egg with the broadest part 
down. (Fig. 10.) 

7. Elliptical, shaped like an ellipse. (Fig. 11.) 
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8. Oval, broadly elliptical, with the short diameter more 
than half the long diameter. (Fig. 12.) 

9. Orbicular, circular. 

10. Oblanceolate, inversely lanceolate (Fig. 13); obovate 
(Fig. 14), inversely ovate, ete. 

11. Spatulate, shaped like a spatula; rounded above and 
narrowed below like a spatula. 

13. Reniform, kidney-shaped. (Fig. 15.) 

12. Cordate, heart-shaped, with the point upward. (Fig. 
16.) 
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Leaf Classification — Continued 
D. Leaves Classified as to Apex 
1. Acute, shaped like an acute angle but not attenuated. 
Ge 17.) . 
2. Acuminate, shaped like an acute angle and attenu- 
ated. (Fig. 18.) 
3. Obtuse, blunt or rounded at the end. (Fig. 19.) 


/ / XK / \ NN / 
ACUTE ACUMINATE OBTUSE TRUNCATE EMARGINATE MUCRONA: I CUSPIDATE 
21 


il 7/ 18 19 20 
LEAF APEXES 


22 23 


4. Truneate, abruptly terminated as though eut_ off 
transversely. (Fig. 20.) 

5. EKmarginate, with a shallow notch. (Fig. 21.) 

6. Obcordate, heart-shaped at the apex. 

7. Mueronate, tipped with a mucro; abruptly tipped 
with a point. (Fig. 22.) 

8. Cuspidate, tipped with a sharp, rigid point. (Fig. 
23.) 

EK. Leaves Classified as to Base 

1. Acute, shaped like an acute angle, but not attenuated. 
(Fig. 24.) 

2. Cuneate, shaped like a wedge; broad above and 
tapering evenly to an acute base. (Fig. 25.) 

3. Obtuse, blunt or rounded. (Fig. 26.) 

4. Cordate, rounded and with broad rounded sinus. 
(Fig. 27.) 
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Leaf Classification — Continued 
E. Leaves Classified as to Base — Concluded 
5. Auriculate, with ear-like appendages at the base. 
(Fig. 28.) 
F. Leaves Classified as to Margin 
1. Entire, said of a margin without teeth or indentation. 
2. Undulate (or repand), shallowly wavy. (Fig. 29.) 
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Sinuate, strongly wavy. (Fig. 30.) 

4. Dentate, toothed, generally with the teeth projected 
outward. (Fig. 31.) 

5. Serrate, with sharp teeth projecting forward. (Fig. 
32.) 

6. Crenate, dentate or serrate with rounded teeth. (Fig. 

33.) 

Lobed, divided into lobes by sinuses which extend not 
more than half way to the midrib, either the sinuses 
or lobes rounded. (Fig. 34.) 

8. Cleft, divided into lobes by sinuses which extend half 
way or more to the midrib, either the sinuses or 
lobes, narrow or acute. (Fig. 35.) 

. Parted, divided by sinuses which extend nearly to the 
midrib. (Fig. 36.) 

G. Leaves Classified as to Venation 

1. As to the arrangement of veins. 

a. Pinnately veined, veins branching laterally from 
a strong longitudinal median vein, the mid- 
rips Mig, 38.) 

b. Palmately veined, primary veins radiating from 
the apex of the petiole. (Fig. 37.) 
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Leaf Classification — Continued 
G. Leaves Classified as to Venation — Continued 
2. As to direction of veins with reference to each other. 
a. Netted, anastomosing to form a network or 
reticulum. 
b. Parallel, parallel and without apparent reticulum. 


PALMATE AND PINNATE VENATIONS 


INFLORESCENCES 
The flowering part of a plant, especially the disposition of flowers 
on a plant, is known as the inflorescence. Inflorescences have 
received distinctive names which indicate the various sorts, but 
all are reducible to two main types, the indeterminate and the 
determinate, which occasionally intergrade to form a mixed 
inflorescence. Inflorescences may be classified as follows: 

I. Indeterminate inflorescence. Axis of inflorescence terminated 
by a growing point which may prolong the floral 
axis indefinitely. Flowers from axillary buds. 

a. Solitary. Said of flowers when they appear solitary 
in the axils of normal foliage leaves. 
b. Clustered. Said of flowers when they are aggregated 
in groups. Foliage leaves are reduced to bracts 
or disappear altogether. 
1. Simple clusters. Secondary axis terminated by 
a flower. 
(a) Spike. Flowers all sessile along the main 
axisey (lie. 392) 
(b) Catkin or ament. A flexuous, scaly spike. 
(Fig. 40). 
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Inflorescences — Continued 
Indeterminate inflorescences — Continued 
Simple clusters — Continued 

(c) Raceme. Flowers all on pedicels which 
are shorter than the main axis. (Fig. 
42.) 

(d) Umbel. Flowers all on nearly equal pedi- 
cels which spring from a common point 
like the ribs of an umbrella. (Fig. 44.) 

(e) Head. Flowers all sessile or nearly sessile 
and aggregated into a dense cluster on a 
receptacle or short axis. (Fig. 41.) 

2. Compound Clusters. Secondary axis bearing sev- 

eral flowers arranged according to a 
definite plan. 

(a) Compound spike. Twice spikately com- 


pound. 

(b) Compound — raceme. Twice racemosely 
compound, 

(e¢) Compound umbel. Twice umbellately com- 
pound. 


3. Irregular clusters. 

(a) Panicle. A racemose flower cluster in which 
some of the secondary clusters bear sev- 
eral irregularly disposed pedicelled flow- 
ers. (Fig. 45.) 

(b) Corymb. <A flat-topped flower cluster of 
the racemose type, with pedicels arising 
at different points along the main axis. 


(Fig. 46.) 
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TYPES OF INFLORESCENCE 
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II. Determinate inflorescence. Axis of inflorescence termin- 
ated by a flower which prevents further elongation of the pri- 
mary axis. Represented by but one type with various modi- 
fications, the cyme. (Fig. 43.) 

III. Mixed inflorescence. Said of an inflorescence in which 
both indeterminate and determinate types of branching are 
found; primary branching of one type, secondary branching of 
another type; rare in trees, 


FLOWERS 

General 

Flowers are structures characteristic of the Spermatophytes 
or seed plants and bear stamens and ovules or immature seeds. 
In Gymnosperms these ovules are not enclosed in an ovary but 
are borne naked or in the axils of cone scales, and the flowers are 
devoid of perianth, while in the Angiosperms an ovary is always 
present and is usually accompanied by a more or less showy peri- 
anth. The function of flowers is that of seed production and the 
various floral parts, included under the terms perianth and essen- 
tial organs, are to be considered as modified leaves. The parts of 
a typical flower are as follows (see Fig. 47) : 


Floral Parts 
I. Pedicel or peduncle. Stalk of flower. 
II. Receptacle. End of peduncle bearing the remaining parts, 
usually somewhat enlarged. 
III. Perianth. The outer sets of modified leaves composing the 
non-essential part of the flower. 

a. Calyx. The outer set, consisting of sepals, usually 
green in color. 

b. Corolla. The inner set, consisting of petals, usually 
showy in color. 

IV. Kssential organs. Stamens and pistil. 

a. Andrvecium. The outer set of essential organs, the 
stamens; each consisting of an anther or pollen- 
bearing portion, borne on a stalk or filament. 

b. Gynoecium. The inner set of essential organs, the 
carpels, which unite to form a pistil. <A pistil con- 
sists of (1) an enlarged basal part bearing ovules, 
(2) a slender stalk above, the style,* and (3) a ter- 
minal portion, receptive to pollen, the stigma. 


* Style may or may not be present. 
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Pollination versus fertilization 

The higher plants, like the higher animals, exhibit sexuality 
which insures the continuance of a vigorous race. Early sys- 
tematists believed the stamens and pistils of flowers to be male 
and female organs, but modern science has dissipated this belief. 
Stamens and ovules are rather the ‘‘bearers of sexual elements.”’ 
The pollen grains which are loosed in immense numbers from 
the anther sacs of the stamens bear nuclei which have within 
them the inherent feature of the male strain, while in the interior 
of the ovule, other nuclei are borne which are female nuclei. The 
transfer of pollen from the stamens to the vicinity of the ovules 
(stigma of angiosperms) is known as pollination and is brought 
about by various agents such as wind, insects, birds, and water. 
Subsequently the pollen grains germinate and form a tube which 
eventually permits of the union of the sex nuclei. Between po- 
lination and fertilization only a few hours may intervene while 
in other cases it may be months before fertilization is assured. 

Cross pollination, that is, the transference of pollen from one 
flower to the vicinity of the ovules of another, is desirable, and 
nature has devised many floral modifications to bring this about. 
Many plants exhibit diclinism, that is, imperfect flowers which 
may be monoecious, dioecious, or polygamous, and rely on wind 
or inseets for pollination. Wind pollinated plants are usually 
characterized by abundant pollen which is often shed in advance 
of the leaves, inconspicuous flowers, expanded or feathery stigmas, 
or explosive mechanisms in the stamens which catapult the pollen. 
Flowers which are insect pollinated are usually bright colored 
or possess nectarglands which excrete saccharine or mal-odorous 
substances attractive to insects. 

Other plants, (some of the maples) exhibit dichogamy and 
dimorphism as a device to insure cross pollination. In dichogam- 
ous forms the stamens of a flower reach maturity in advance of 
the pistil (proterandrous) or vice versa (proterogynous) and this 
insures the union of sexual nuclei from different flowers. 
Dimorphie flowers are insect pollinated and have the essential 
organs arranged differently and in such a manner that an insect 
cn visiting the one flower is dusted with pollen which is rubbed 
off by the stigma of the next. 


Variation in the flower. 

In addition to the floral modifications which have been obvi- 
ously devised to insure cross pollination, flowers exhibit a truly 
wonderful variation in form, size, and in the arrangement, sup- 
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pression, or union of parts that is quite beyond belief. Botanists 
observed this long ago and have learned from experience that 
the variation in the flower best indicates the natural affinities 
of flowering plants. Plants with comparable floral structures are 
related to each other. Flowers may be classified according to 
these variations as follows: 


A. Suppression and symmetry of parts. 
a. Perfect. With stamens and pistils (essential organs) 
present. 
b. Imperfect. With stamens or pistils or both in sepa- 
rate flowers. 
1. Monoecious. With the staminate and _pistillate 
flowers on the same plant. 
2. Dioecious. With the staminate and _ pistillate 
flowers on separate plants. 
3. Polygamous. With the perfect and imperfect 
flowers on the same plant. 

(a) Polygamo-menoecious. With the perfect 
and both sorts of imperfect flowers on 
the same plant. 

(b) Polygamo-dioecious. With perfect and 
staminate flowers on one plant and per- 
feet and pistillate on another. 

e. Complete. With all four sets of floral organs present. 

d. Incomplete. With one or more sets of floral organs 
lacking. 

e. Regular. With the individuals of each set similar in 
form and size. 

f. Irregular. With the individuals of some sets vary- 
ing in form or size from the others. 

B. Position of parts. 

a. With reference to insertion on the receptacle. 
1. Spiral. With floral organs spirally arranged. 
2. Cyclic. With the parts of each set all inserted 

on the receptacle at the same height. 

b. With reference to each other. 

1. Flower hypogynous. With the three outer 
(lower) sets inserted below the ovary. 

(a) Strictly hypogynous. With the three outer 
(lower) sets inserted separately below 
the ovary. (Fig. 47.) 
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Variation in the flower — Continued 
B. Position of parts — Continued 
Flower hypogynous — Continued 

(b) Epipetalous  hypogynous. With ~~ the 
stamens inserted on the corolla, other- 
wise as above. (Fig. 48.) 

2. Flower perigynous. With the calyx inserted 
below the ovary and the corolla and 
stamens inserted on the calyx. 

(a) Perigynous with superior ovary. Calyx 
free from the ovary, corolla and stamens 
inserted on calyx. (Fig. 49.) 

(b) Perigynous with inferior ovary. Calyx 
adnate to the ovary, corolla and stamens 
inserted on the calyx tube above the 
ovary: (Hig. a0) 

3. Flower epigynous. With the parts apparently 

inserted on the summit of the ovary. (Fig. 
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TYPES OF FLOWERS 
C. Union of parts. 

1. Polypetalous, polysepalous. With the petals and 
sepals distinct. 

2. Gamopetalous, gamosepalous. With the petals 
united; with the sepals united. 

3. Monadelphous stamens. With the stamens united 
by their filaments into one set. 
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Variation in the flower — Concluded 
C. Union of parts — Continued 

4. Diadelphous stamens. With the stamens united 
by their filaments in two sets. 

5. Syngenesious stamens. With the stamens united 
by their anthers into one structure, the fila- 
ments free. 

D. Form of corolla. : 
1. Rotate. Wheel-shaped with the limb spreading 
at right angles. 
Salverform. Tubular with the limb spreading 
at right angles. 
3. Campanulate. Bell-shaped. 
4. Ureeolate. Cylindrical or ovoid and contracted 
in the throat like a vase. 
Funnel-form. Tubular, with gradually spread- 
ing border. 
6. Papilionaceous. Similar to the corolla of the 
Sweet Pea, consisting of a standard, two lateral 
wings and a keel (two petals). 
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FRUIT 

General 

The seed-bearing produet of a seed plant is known as the fruit. 
In the Gymnosperms it is usually represented by a cone-lke strue- 
ture consisting of scales bearing seeds in their axils. (Fig. 54.) 
The fruit of Angiosperms is the ripened ovary with such strue- 
tures as adhere closely to it. The classification of angiosperm 
fruits hinges on the proper interpretation of the structure of the 
pistil. 


Criteria for the Interpretation of the Pistil 

The upper (inner) eyele of modified leaves (carpels) which 
enter into the structure of a flower are designated by the col- 
lective term of gynoecium. A gynoecium may consist of but a 
single carpel or an aggregate of carpels. In the latter case +he 
earpels may retain their individuality as separate simple pustils 
or they may cohere into a single structure, a compound vistil. 
A simple pistil consists of but a single carpel; a compound pistil 
is made up of two or more ecarpels. The following criteria may 
be used to separate simple and compound pistils: 
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1. Several styles or stigmas indicate a compound pistil of a like 
rumber of carpels. The reverse does not apply as several car- 
pels may have completely cohered. 

2. Several cells or locules generally indicate a hke number of 
earpels. The reverse does not apply as a compound ovary may 
consist of but a single cell. 

3. Several parietal placentae generally indicate a like number 
of earpels. 

4. Dehiscent dry fruits, resulting from more than one carpel, 
generally open by a lke number of sutures. 

The wall of a ripened ovary is known as the pericarp. Within 
the pericarp are one or more ovule-bearing chambers or locules. 
A placenta denotes the line or surface within the ovary on which 
the ovules are borne. Placentae may be parietal (on the wall), 
basal, axile, or free central. 


Classification of Angiosperm Fruits 
A. Fruit classified as to the escape of seed from the ovary 
a. Dehiscent. Said of fruits which open at maturity 
to release the fruit. Paulownia (Fig 61). 
b. Indehiseent. Said of fruits which do not open at 
maturity to release the seed. Elm (Fig. 56). 
B. Fruit classified as to texture 
a. Fleshy throughout or nearly so. 
1. Soft-fleshy throughout except the seed. Berry 
(Persimmon, Fig. 65). 
2. Fleshy throughout except the seed and the carti- 
Jagenous or leathery carpellary surfaces im- 
mediately surrounding the seed. Pome (Apple, 


Fig. 52). 


b. Fleshy without, bony within. Drupe (Cherry, 
Fig. 62). 
C.D ry: 


1. Indehiscent. 
(a) Winged. Samara (Elm, Fig. 56; Maple, 
Fig. 58). 
(b) Unwinged. 
(1) Bony or woody. Nut (Hickory, Fig. 
66; Acorn, Fig. 63). 
(2) Coriaceous. Indehiseent dry fruit. 
(Basswood. ) 
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Classification of Angiosperm Fruits — Continued 
B. Fruit classified as to texture — Continued 
2. Dehiscent. 
a. As to number of ovaries or flowers. 
(1) Opening by one suture. Follicle 
(Magnolia, Fig. 55). 
(2) Opening by two sutures. Legume 
(Black locust, Fig 60). 
(b) Formed from a compound pistil. Capsule 
(Paulownia, Fig. 61). 
C. Fruit classified as to composition 
a. As to number of ovaries or flowers. 
1. Formed from one pistil. Simple fruit (Plum). 
2. Formed from several pistils in one flower. Aggre- 
gate fruit (Tulip-tree fruit, Fig. 64). 
3. Formed from several flowers or an inflorescence. 
Multiple fruit (Mulberry, Fig. 57; Figs. 53 
and 59). 
b. As to kind of parts. 
1. Non-accessory. Consisting only of ovary or in- 
ferior ovary and adnate receptacle. (Apple, 
Fig. 52). 
2. Accessory. Consisting of ovary and other parts 
which are not organically connected with it. 
(Osage Orange, Fig. 59). 
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General WINTER CHARACTERS 

With the approach of winter and the cessation of growth 
necessitated by it, biennial and perennial plants make definite 
provision to meet the rigors of the unfavorable season. Freezing 
temperatures have a drying effect on plant tissue in that the ice 
crystals start to form in the intercellular space (chinks) between 
cells rather than in the interior of the cell proper. Death may 
finally ensue through desiccation resulting from the removal of 
too much water from living cell contents as these crystals enlarge, 
rather than from the direct chilling action of low temperatures. 
Arborescent plants protect themselves from excessive transpira- 
tion during the winter months and resultant winter-killing as 
follows: 

1. Leaf-fall. 

2. Production of winter buds which are protected by bud- 
scales, gums, waxes, pubescence, ete. 

3. Completion of growth in length and thickness and 
‘‘hardening’’ of the new tissue ere cold weather 
sets in. 

4. Increase in the osmotic pressure of cell sap, requiring 
lower temperatures to permit of the extraction of water 
from the cells. 

5. Production of corky layers (periderm) on twigs and 
bole. 


Growth in length versus Growth in Thickness 

With the reawakening of growth in the spring, trees begin to 
grow in height and in thickness. Growth in thickness goes on 
throughout the whole length of the tree, including the roots, and 
has its inception in the activities of a growing layer (cambium) 
underlying the bark, the cells of which begin to divide and form 
new tissue. Growth in length is confined to the twig- and root-tips 
and results from buds which are either terminal or near the twig 
apices. As these buds unfold the embryonic parts contained 
within elongate and assume their final size. The number of new 
nodes and internodes resulting from the opening of a bud varies 
largely with the species and vigor of the individual. In some 
cases all of the growth for the following season is found in the 
embryonic condition in the bud and, as the bud opens, merely 
enlarges to its permanent size. In the majority of cases, however, 
there are a number of embryonic nodes and internodes included 
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in the bud, capped by a growing point which continues to form 
new nodes for a time, or during the remainder of the summer. 
By far the majority of the trees of the North Temperate Zone 
exhibit definite growth, which ceases by July or August after 
which no new growth in length takes place. In other instances 
the growth of the season may branch or longitudinal growth is 
indefinite and continues into the autumn until stopped by cold 
weather. In the latter case, the last formed parts, being soft and 
tender, are then usually winter-killed, resulting in a dead stub as 
in the case of the Staghorn Sumach. 

New leaves are borne laterally at the nodes on the new growth, 
one or more as the case may be, and as early as June, the buds 
for the following season begin to form in their axils. By mid- 
summer, on trees with definite growth, elongation of the new 
shoots has ceased, the buds have usually attained their full winter 
size, and the remainder of the season is devoted to the ageing 
of the new tisues, preparatory to withstanding the rigors of 
winter. 


Leaf Fall 

As autumn approaches, trees with deciduous leaves make ready 
for leaf-fall while in persistent leaves, metabolism ceases or is 
ereatly inhibited and certain changes occur preparatory to the 
winter season. Prior to leaf-fall, an absciss or fission layer of loose 
cells forms across the base of the petiole at its place of insertion 
cn the twig. This includes all the tissues at that point aside from 
the vascular bundles leading from the stem into the petiole (leaf- 
traces). Subsequently a corky layer (periderm) forms under the 
absciss layer and nature’s preparations for leaf-fall are complete. 
With the advent of the autumn rains or the formation on frosty 
nights of ice crystals between the cells of the absciss layer which 
exert a prying action, the leaf eventually snaps off at the base of 
the petiole, leaving a leaf-scar protected by a coating of periderm. 


Winter Habit 

The winter habit, especially of those species in which the foliage 
is deciduous, is of diagnostic value in identification and many 
species can be distinguished at some distance by the experienced 
observer by this character alone. Two general types of branch- 
ing of the trunk are recognized which, however, undergo many 
minor variations, the excurrent or upright, and the deliquescent 
or spreading. In the former, the primary axis or bole is con- 
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tinued, without interruption, entirely through the crown, and is 
prolonged annually by a terminal leader which produces laterals 
at intervals, usually in whorls or false whorls which give a more 
or less storied appearance to the crown. This type of branching 
is characteristic of the coniferous trees and a few broad-leaf trees 
and is an important feature because long, straight, tapering 
trunks are produced which yield the maximum amount of lum- 
ber. The second type is characterized by a trunk which, sooner 
or later, divides to form several large limbs which give rise to a 
broad, spreading crown, as in most of the broad-leaved trees. 
While many valuable timber trees are ineluded in this class, they 
produce less merchantable lumber in proportion on conversion 
because there is a greater wastage in the crown. Both types 
exhibit many variations which are in part specific and in part 
the result of environment. Certain species in age develop a high, 
flat-topped, spreading crown; in others the crown is oblong or 
ovate and extends to within a few feet of the ground. The crown 
may be dense or open, consist of upright, horizontal or pendant 
branches which are either straight and rigid in habit or lax or 
zigzag and variously contorted. Moreover, the crown shape varies 
with age and the density of the stand. Many trees in youth pos- 
sess a narrow, conical crown which becomes oblong, ovate or 
ovoid as they attain maturity. Trees growing in the open usually 
have a larger crown development than those in dense stands and 
often develop into the so-called ‘‘wolf’’ trees. The best timber 
is generally produced in dense stands. ‘ In conclusion we may 
say that every tree in the winter condition has certain eccentricities 
which betray its identity to the trained observer who is familiar 
with them. 


Winter Twigs 

The study of twigs in winter conditions offers an entrancing 
subject to the student of trees and is an excellent training in the 
observation of details. The more important diagnostic features 
of winter twigs are buds, leaf-scars, bundle-sears, and color and 
character of the pith. (See Figs. 67-74.) 


A. Winter Buds 

A bud may be defined as an embryonic axis with its appendages. 
Many woody plants from the tropical rain forests where growth 
is practically continuous throughout the year, have buds which. 
as they are never truly dormant, are unprotected by typical 
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bud seales such as are found in the arborescent plants of the tem- 
perate regions, but sheathed with embryonic leaves which are 
in various stages of unfolding. In such plants there is no demand 
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for protective devices in that the climate is continually warm 
and humid, and low temperature, with its resulting drying action, 
is unknown. In regions where a winter season necessitates a 
period of dormancy, or where there are distinct seasonal wet and 
dry periods, resting buds, generally protected by overlapping 
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seales, are characteristic structures of twigs and present many 
features which are of value in identification. Such buds may be 
classed as follows: 

I. As to position. 

a. Normal. 

1. Terminal.* When terminal on the end of a twig. 
(Figs. 67 and 68.) 

2. Axillary. When borne laterally on a twig in the 
axil of a leaf. 

b. Adventitious. Abnormal buds produced under the 
stress of unusual conditions on any part of the root, 
stem, or leaf. 

e. Aecessory. Additional buds produced in addition to 

the normal bud. 

1. Lateral accessory. Produced laterally, usually 
on either side of the normal bud. 

2. Superposed. Produced above the normal bud. 


2 
STIPULAR LAMINAR PETIOLAR fe 
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Bup DISSECTION SHOWING ORIGIN OF Bup SCALES 


* Many woody plants are peculiar in developing pseudo-terminal buds. (Fig. 68.) 
Growth apparently continues into mid-summer until the available food supply is 
exhausted and the terminal growing point then withers and sloughs off, leaving a 
more or less circular scar with a ring of vascular tissue exposed. The last axillary 
bud then takes over the function of a terminal bud and continues the axis of growth. 
The result is a twig which is really a succession of branches developed by sympodial 
growth, 
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I. As to position— Continued 
d. Subpetiolar. Buds which burst through leaf-sears or 
are enclosed in the hollow base of a leaf stalk and 
become visible only after leaf-fall. (Fig. 68.) 
II. As to covering. 
a. Sealy. Protected by scales which are valvate or over- 
lap. 
1. Laminar. When the bud-seales are modified leaf- 
_ blades (laminae). (Fig. 76.) 
2. Petiolar. When the bud-seales are modified (flat- 
tened) leaf-stalks (petioles). (Fig. 77.) 
3. Stipular. When the bud-seales are modified 
stipules. (Fig. 75.) 
b. Naked. Devoid of scales, usually protected by hairs 
or down or by being sunk in the cortex. 


The ideal time to study bud coverings is in the spring at the 
time of the inception of the- new growth. Transition stages 
between typical leaf-parts and typical scales are often visible 
which indicate beyond question the origin of bud seales. 

It follows that stipular bud scales are always found in 
pairs. Laminar and petiolar scales, inasmuch as they are leaf- 
parts proper, follow phyllotaxy. Plants with alternate leaves have 
alternate bud-scales of either of these types and the same applies to 
cpposite-leaved plants. The number of bud-seales to a bud 
varies widely in different plants, but is fairly constant within 
the species. 

III. As to contents. 

a. Leaf-buds. Buds containing only the rudiments of 
leaves. 

b. Flower-buds. Buds containing only the rudiments of 
flowers or inflorescences. 

ce. Mixed buds. Buds containing the rudiments of both 
leaves and flowers. 

IV. As to dormancy. 

a. Active. Buds which develop the spring following 
their formation. Usually toward the top of the 
growth of the season. 

b. Dormant. Buds which remain dormant except under 
the stress of exceptional conditions such as defolia- 
tion. Usually near the base of the growth of the 
season. 
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B. Leaf-scars and Stipule-scars 

Leaf-sears are the scars on twigs which result from leaf-fall 
and of necessity have the same arrangement as leaves. (Fig. 67.) 
As pointed out in previous paragraphs, the fall of leaves in 
deciduous species is a normal physiological process for which 
nature makes preparation some days in advance. Leaf-scars vary 
greatly in contour, size, and elevation above the surface of the 
twig and are important features in twig identification. They 
vary widely in shape from narrowly V-shaped, linear, or lunate 
to semicircular, cordate and elliptical. The narrow forms may 
extend nearly or quite around the twig while the broad forms 
are usually confined wholly to one side. The size varies greatly 
in different kinds of trees. Trees with stout twigs, as Ailanthus, 
are usually characterized by large leaf-scars, while in other forms 
with slender twigs like some of the cherries, they are so small 
as to render them difficult of detailed observation without a 
pocket lens. Where leaf-scars are elevated above the surface of 
the twig owing to the elevation of the absciss layer, they are said 
to be decurrent on the twig, an expression. which has been coined 
to indicate the somewhat fiuted appearance of the twig immedi- 
ately beneath the leaf-scar. Leaf-scars remain visible on twigs 
for a number of years but eventually slough off as new bark is 
formed beneath them by the enlarging branch. 

On many twigs leaf-scars are accompanied by stipule-scars 
(Fig. 68) which are inserted laterally to the leaf-scars and assume 
various shapes. In other cases stipules are either wanting or 
speedily fugacious and leave no permanent traces on the stem. 
Where present, stipule-sears, like leaf-scars, vary in contour and 
may be triangular, semi-circular, ete. In trees like the Sycamore 
(Fig. 68) they extend around the stem obliquely and meet in a 
point on the back. Stipular thorns are features of the winter 
twigs of certain species and offer a ready means of identification. 
C. Vascular bundle scars 

Vascular bundle-scars, generally termed ‘‘bundle-scars,’’ are 
found included in the boundaries of leaf, stipule, and ‘‘growing 
point-sears’’. (Figs. 67 and 68.) In stipule-scars they are 
venerally so minute and indistinct as to be of no diagnostic value 
whatsoever. ‘‘Growing point-scars,’’ that is, the scar resulting 
from the sloughing off of the growing point in woody plants of 
determinate growth, have vascular scars which are circular in 


50 The New York State College of Forestry 


outline with pith in the center. The grouping of bundle-sears 
within leaf-scars is of decided diagnostic value and constant 
within the species. The number of bundle-scars may vary from 
one to thirty or more. Many plants possess three prominent 
sears. In others the number is larger and they are irregularly 
scattered, arranged in three groups, in a single lunate line, in 
the form of an ellipse, ete., within the boundaries of the leaf-sear. 
3undle-sears consist of vascular tissue (leaf-traces) which 
extended from the stem into the leaf and were ruptured and 
exposed to view at the time of leaf-abscission. 


D. Color of Twigs 

The color of twigs is very variable and caution must be 
employed in using this feature in identification. The colors range 
from nearly black through shades of green, red and brown, to 
gray or nearly white. Often the color of a portion of a twig 
depends upon its exposure. For example, in Basswood the upper 
part of the twig which is exposed to direct insolation is of a 
decided reddish cast, while the bark of the lower side is generally 
olive-green. Subsequently all twigs usually darken with age and 
eventually assume the hues of the mature bark. Some twigs are 
dull, others are lustrous or glaucous, that is, provided with a 
waxy bloom which rubs off. Many are smooth while others are 
granular, scabrous, or develop corky execrescences or wings, the 
function of which is uncertain. All grades of hairiness prevail 
from the pilose type with long, soft hairs, through hirsute, pubes- 
cent, and tomentose, and are characteristic features of certain 
species. 


K. Taste and Odor of Tungs 

Supplementing the color characteristics of twigs is that of taste 
and odor. Cherry twigs have the odor and taste of bitter 
almonds. The flavor of Sassafras can be detected in the twigs of 
that species. Black and Yellow Birch contain an ethereal oil of 
wintergreen odor and taste. Hop-tree and Nannyberry possess 
twigs which give off a disagreeable odor when broken. The twigs 
of Silver Maple are distinguished from those of the Red Maple by 
their rank odor. In employing such characters for identification 
care must be taken not to include the twigs of Poison Sumach or 
Poison Oak as they would lead to unfortunate results. 
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F. Lenticels 


An external feature of twigs which is of minor value in identi. 
fication is the presence of lenticels (Figs. 67 and 68) which vary 
greatly in number, size, and color. Lenticels are organs of aera- 
tion which nature has provided to insure a supply of oxygen 
to tissues underlying the corky periderm. These often contain 
chlorophyll which is active in the elaboration of plant food; in 
any case the living cells making up these tissues require oxygen 
for their maintenance. The initial covering of all twigs is known 
as the epidermis or outer skin. It is usually a single layer of 
cells, the outer walls of which are covered with a special water- 
proofing material known as cutin, and has, as its chief function, 
the protection from desiccation of the deeper lying tissues. In 
most woody plants the epidermis is comparatively short lived 
and no provision is made for its expansion to accommodate the 
enlarging twig; it ruptures and sloughs off the second or third 
year. It is at this time that many twigs are covered with a gray, 
evanescent skin, the old epidermis, which is no longer a fune- 
tional part of the tree but still clings to the twig. But prior to 
the rupturing of the epidermis, a new water-and air-proof layer, 
several cells in thickness, has arisen from the renewed division 
of cells underlying the epidermis. This is known as periderm 
and assumes the protective functions of the epidermis after the 
latter is ruptured. The cells of the periderm are strongly suber- 
ized, that is, corky, and are quite impervious to the passage of 
air or moisture, but here and there breaks in the continuity of 
the corky layer occur which consist of unsuberized, loosely 
attached cells, the so-called lenticels. ' 

Lenticels make their appearance on the new growth during the 
first summer soon after the unfolding of the new leaves. In some 
species they are relatively abundant and conspicuous structures 
and stand out clearly against the green background of the young 
stem, while in others they are sparse and relatively inconspicu- 
ous. At this stage they are usually punctate and orbicular in 
outline or somewhat elongated, either vertically or longitudinally 
and vary in color from white through shades of orange, brown 
and pink, to nearly black. Lenticels are generally uniformly dis- 
tributed over the surface of the twig but in some cases there is 
a tendency toward aggregation below nodes or on the underside 
of twigs. As the twigs mature into branches and larger limbs, 
lenticels finally disappear owing to the exfoliation of the bark 
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but in such ringbarked species as Birch and Cherry they may per- 
sist for many years as enlarged and horizontally elongated bodies 
which measure an inch or more in length. 


G. Pith 

With the exception of the tree ferns, the arborescent Monoco- 
tyledons, certain of the primitive Gymnosperms of dendroid habit, 
and scattered dicotyledonous species, trees are characterized by 
woody stems which possess a central pith or medulla and radial 
symmetry, and thicken by the addition of yearly increments which 
take the form of annual or seasonal rings as seen in eross section. 
The pith differs from the wood not merely in position but in the 
nature of the cells which constitute it. These are usually more or 
less globose or isogonal, often thin-walled and rather loosely aggre- 
gated, and reflect the light differently as seen in cross-sections of 
the twig. The function of pith is in doubt. In twigs or small 
branches it undoubtedly acts as a storage organ for reserve food 
during the winter but in older organs it apparently has no such 
function and remains as an obsolete tissue surrounded by heart 
wood. 

The value of the pith in twig identification les in its econ- 
sistency, shape, and color. In the majority of woody plants it 
is homogeneous (Fig. 70) as seen in vertical section without cross- 
partitions or interruptions of any kind. In other cases it may 
have disappeared entirely leaving a hollow stem although this 
is unusual in trees but is commonly found in shrubs such as the 
Elders and Honeysuckles. The Black Walnut and Butternut 
have a diaphragmed or chambered pith (Fig. 69) which consists 
of many thin dissepiments spanning the pith cavity at brief 
intervals. Other trees such as the Hackberry and Tupelo possess 
a diaphragmed-stuffed pith in which the soft, homogeneous tissue 
which fills most of the pith cavity is interrupted by plates of 
denser tissue .(stone cells). 

The outline of the pith in cross-section varies in different kinds 
of trees, a character which may sometimes be used in their identi- 
fication. Oaks, Chestnut, and Aspens are characterized by a star- 
shaped or 5-angled pith (Fig. 73), while the medulla is 3-angled 
in Alder (Fig. 74), features related respectively to 2/5 and 1% 
phyllotaxies. In many species such as the Elm and the Magnolia 
the outline is cireular (Fig. 71) or somewhat lopsided as in Bass- 
wood. (Fig. 72.) The size and color of the pith, especially in 
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coarse branches, may be conspicuous twig features. Ailanthus 
and Kentucky Coffee Tree both have stout twigs with conspicu- 
ous medulla, but in the first case it is ochraceous, while that of 
the Kentucky Coffee Tree is salmon pink. In different woody 
plants the color varies from white to pale or dark brown, with 
shades of pink, red or pale green as the exception, rather than 
the rule. 


H. Bark 

The most important feature in the identification of standing 
trees in winter is the bark, though one of the most difficult to 
describe. Bark characteristics can best be taught by the visual 
method, by actual studies in the field supplemented by photo- 
graphs and lantern slides. 

In the preceding pages mention was made of the fact that the 
epidermis, as found in twigs, rarely functions for more than one 
year, but is soon replaced by a corky layer or periderm which 
takes over the protective function. The first layer of periderm 
is usually superficial in origin and has its inception in the layer 
of cortex immediately underlying the epidermis. It continues 
to function for a long period, often for 20-40 years, provision 
being made for the increase in girth through the additions of 
new layers from the dividing cells underneath and the imper- 
ceptible sloughing off of cell particles from without. Sooner or 
later deeper cork formation begins and is immediately evinced 
by a roughening of the bark due to the desiccation and death 
of deeper-lying tissues. Deep cork formation may result from 
new periderms concentric with the first and give rise to ringed 
bark, as in Cherry and Birch, but in the majority of cases the 
new corky layers are in the form of ares which encroach into the 
living tissues for varying distances. The thickness of bark varies 
greatly between species and individuals and depends largely on 
such factors as (1) the rapidity of formation, (2) time of the 
beginning of exfoliation, and (3) the rate of exfoliation. Ash, 
Platanus and Osage Orange are thin barked; and in most of the 
Oaks and Black Locust the bark is thick. It is due to the many 
minor variations in the time and manner of deep cork formation, 
the time of exfoliation, as well as the organic content of the tis- 
sues concerned that trees have bark characteristic of the species. 

Some species have very rough bark with deep longitudinal fis- 
sures, as in the Chestnut, Oak and Black Locust. In others the 
longitudinal fissures are comparatively shallow and are separated 
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by acute or flat-topped, anastomosing ridges, as in Ash or But- 
ternut. In some of the Hickories, the shellbarked species, the 
bark exfoliates in broad plates, while in the Hornbeam it is finely 
shreddy. Beech and Blue Beech are characterized by a smooth 
bark which fails to become rough, even with age. The bark of 
some of the Cherries and Birches is comparatively smooth and 
marked with prominent horizontal lenticels. Dogwood, Persim- 
mon, and Black Gum exhibit the so-called alligator bark, the 
_ vertical ridges being interrupted by horizontal fissures which 
give the appearance of alligator skin. Hackberry is rough-barked 
and in addition, often has gnarly excrescences. In many eases it 
is difficult to put into words the distinctions which characterize 
the bark of various species though they may be readily separated 
in the field. 

The color of bark is extremely variable, both between species 
and under different conditions of age, height, or location in the 
same species. In many eases these variations between individuals 
are puzzling to the novice and require a knowledge of the range 
of variation to decipher species. The prevailing colors are gray, 
brown, or black, but red and white bark are features of certain 
trees. In general the mature bark is darker than that of the 
branches and limbs, but exceptions to this occur. Moreover, the 
color of the inner bark is likewise characteristic of certain species. 
The inner bark of the Black Oak (Quercus velutina) is yellow, 
while that of Hemlock is purplish red. Butternut has a yellow 
inner bark from which a yellow dye may be obtained. The bark 
of many species is a source of valuable forest products such as 
tannin, paper and rope fibers, dyes and cork. 
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at. Mbeaf-rachis glalbrouss* 44.0524 dc 6S 24526 22 foe te ee Oe 38 


ol. 


38. Leaflets obscurely crenulate-serrate, pale white beneath 
Fraxinus americana 327 
38. Leaflets sharply serrate, light green beneath......................... 
Fraxinus pennsylvanica, var. lanceolata 331 


Jeeves simpler 2h. ct.cs Hin tee Apes, 6 sis ee eee ee eee 40 
2 EAVES COMPOUNG® hi -S eee cco ke ch tu oe oe Oe oe 151 
AQ). ‘heaf-margin’entires..-.(ioe see's. ase a ioe ae ae 41 
40) ‘heaf-margin"notientire: <2 0a).085 4.25325 o Sea ne eee 56 
. Leaves prevailingly linear-lanceolate or lanceolate to narrowly elliptic, 
spatulate,ormarrowly obovate. .----- asec cece ie eee 42 
. Leaves prevailingly ovate, oval-elliptical or obovate.................-. 46 
42. Leaves minutely downy and rugose-veined above........ Salix rostrata 123 
42. Leaves smooth or nearly so above, not rugose-veined .............. 43 
. Leaves subopposite, oblanceolate to spatulate.............. Salix purpurea 125 
. eaves distinctly ‘alternate 623 252 $225.30) 5.40 eee ee eee 44 


44, Leaves oblong-lanceolate to narrowly elliptic or obovate, white glaucous 
beneath. 00 SS eh ae SAO 2 eee 45 
44. Leaves linear-lanceolate to oblong, pale green beneath. .Quercus phellos 199 


5. Leaves conspicuously reticulate-venulose; secondary veins arcuate......... 


Salix discolor 121 


5. Leaves not conspicuously reticulate-venulose; secondary veins not arcuate. . 


Magnolia virginiana 217 
46. Leaves broadly ovate to reniform, palmately 5-7 nerved; petioles 


thickened ‘at. thettopss4. sr oe ee Cercis canadensis 271 
46. Leaves ovate to elliptical, oval, or obovate, with primary midrib and 
secondary veins; petioles not thickened at the top............... 47 

. Petioles exuding a milky juice when broken............. Maclura pomifera 209 
. Petioles not exuding aimilky juice when broken 3. rte eee 48 
48: -Petioles\3—?\of an‘inch longs: 5% S22 tae fae ee eee 49 
48. Petioles a4 inches long ?)s 200. 285 oo aoe rte ee ere nee 52 


. Leaves obovate to obovate-lanceolate, tapering at the base..Asimina triloba 223 
9. Leaves oblong to oval or broadly obovate, rounded or acute at the base. .50 


50. Leaves thin, pale green below, 4-10 inches long... . Magnolia acuminata 219 
50. Leaves thick, pale glaucous below, 3-6 inches long.. Magnolia virginiana 217 
Leaves lustrous green above, thick, 2-4 inches long....... Pyrus communis 231 


ol. 


61. 
61. 


63. 
63. 


Quercus coccinea 

65. Leaves truncate or broadly notched at the apex, sinuately 4-lobed......... 

Liriodendron tulipifera 

65. Leaves angled or rounded at the apex, variously lobed................. 66 

66. Petioles exuding a milky juice when broken....................... 67 

66. Petioles not exuding a milky juice when broken..................... 69 

67. Leaves velvety-tomentose beneath; petioles 2-4 inches long.............. 
Broussonetia papyrifera 2 

67. Leaves more or less pubescent beneath; petioles $-1} inches long........ 68 

68. Leaves broadly ovate to ovate-orbicular, membranous, dull above, 
conspicuously reticulate-veined....................--. Morus rubra ‘ 

68. Leaves ovate to ovate-oval, firm, somewhat lustrous above, not con- 

RApicuouslyerevicllate-veined wee shy: ae. ae ee 2 ke Morus alba 

aummbeniolegal. oa inches longs... 1% Aglare ass. PSs 6 Geb Mh week de beetlete 70 

Boeeetiolesss— le inchesWlong. ..s3Ateat ee gee ek. Lea Sua Bk Bu ads Que le 71 

70. Leaves 3-lobed; margin incised-serrate................ Pyrus coronaria 

70. Leaves shallowly 8-10 lobed; margin doubly serrate................. 

Crataegus pedicellata 

71. Leaves mitten-shaped or obovate and trilobed at the top................ 

Sassafras variifolium 

mieneaves lyrateven)sinuate-pinnatifids «2 sciniveste so Joe. e ss ee eee 72 

72. Mature leaves glabrous beneath...................2005: Quercus alba 

72. Mature leaves pubescent or tomentose beneath................00055 73 
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Leaves dull green above, thin, 4-10 inches long. ...... Sassafras variifolium 

Magnolia acuminata 
52. Petioles ciliate, often winged-margined............-.... Nyssa sylvatica 
52. Petioles pubescent or hairy, not winged-margined.................. 53 


uenoles miender; l=? inches longs... 226 3/6. ¢idiewds 2 Oe. AU ee ie. 54 
Peewoles stout./,—1 (rarely 2) inches long. ..!s2.44).. sack). Gels w eee. 55 


54. Petioles terete, exuding a milky juice when broken. ..Maclura pomifera 
54. Petioles grooved, not exuding a milky juice when broken............. 
Cornus alternifolia 


. Leaves }-3 inches long, close white-woo'ly eneath............ Pyrus Malus 
. Leaves of 7 inches long, pale green and pubescent beneath................ 


Diospyros virginiana 
56. Leaf-margin lobed, cleft or divided; lobes entire or variously indented. . 57 
56. Leaf-margin serrate, dentate or otherwise shallowly indented........ 75 


CATES AMMA LEE V EINE siid.:<. 5 sO Meet o's Show of De Ee eee 58 
MUCH yess pun abelynvelned sas 55: \. cis oeees ates Lee ek. LO RRS ae 60 


58. Leaf-lobes 5-7, finely serrate................. Liquidambar Styraciflua 
58. Leaf-lobes 3-5, sinuately dentate with remote teeth................ 59 


. Leaves 4-7 inches long, pale pubescent on the veins beneath 


Platanus occidentalis 


. Leaves 2-4 inches long, white velvety-tomentose beneath 


Populus alba, var. nivea 
Gussleat-lobespristle-pomnted:. 3. 05 ssc s es ciel aisle oe o vie e eid Done 61 
GOSaleat-lobes not) bristle-pointedeeticised < ke tacin es oso We Nad ee te 65 
Leaves broadly wedge-shaped, 3-5 lobed at the summit.................. 
Quercus marilandica 

eaves pinnatitid/ or pinnatelyglobed sacs ty. ae odes onc Js cle vento soles 62 
62. Longest lobes of the leaf about equaling the breadth of the broadish 
middlesportion ofithedleshite mapas -s6) seal essenl Quercus rubra 
Quercus rubra, var. ambigua 
62. Longest lobes of the leaf 2-6 times as long as the breadth of the narrow 
mudgle, portion: of shedleafescaeee fess. eye, Leiaes AE 63 
Leaves coriaceous, very lustrous above; petioles 13-6 inches long......... 
Quercus velutina 
Leaves membranous, somewhat lustrous above; petioles 3—23 inches long. .64 
64. Leaves broadly oval to obovate; leaf-bases prevailingly cuneate....... 
Quercus palustris 
64. Leaves oval to broadly obovate; leaf-base prevailingly cbtuse or truncate 
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. Leaves with scattered stellate hairs above, rusty pubescent beneath; upper 
leat-lobestusuallyzeruciates. .cca mere eerie eee eee Quercus stellata 177 
. Leaves glabrous or pilose above, white pubescent or tomentose below; terminal 
leaf-lobe; much: the. larger2)-tthiise, eis... cee oe i ee 74 
74. Leaves pale or somewhat downy beneath......... Quercus macrocarpa 179 
74; Leaves white-hoary beneath: een eee ate oe eee nen: Quercus bicolor 181 
5. Leaves prevailingly linear-lanceolate and narrowly ovate to oblong, narrowly 
obovate or spatulaterc%. sak. ¥ Sse ee ee ee eee 76 
. Leaves prevailingly ovate, oval, elliptical or broadly obovate............ 98 
76. Leaves coarsely serrate or coarsely sinuate-crenate................. 77 
76. Leaves finely serrate, crenate, or sub-entire....................... 79 
; Meethiacute sie teas ea aces v5 akis 2M sete eR ee ee ee 78 
; Teethvobtuse. 2 iseris Fe ee ks Bee ee Quercus Prinus 185 
78. Leaf-blade thin, smooth beneath; petioles stout, about + inch long..... 
Castanea dentata 173 
78. Leaf-blade thick, pale silvery-pubescent beneath; petioles slender, 7-14 
INCHESHMONP eM ek Gites hie, ae ovate Ie Quercus Muhlenbergii 183 
., Leaf-margin subentire or faintly toothed! 452324 ames eee 80 
Leaf-margin: distinctly toothed: © 5/52). ae ee eee 83 
80. Leaves minutely downy and rugose veined above.........Salix rostrata 123 
80. Leaves glabrous above, not rugose-veined...................+..--5 81 
Leaves linear-lanceolate to linear-oblong, elliptic or narrowly obovate; leaf- 
MATPIN TEVOLUGC nc dilars ca cee sin be tie a, 22s Re ee eer 82 
Leaves oblanceolate to spatulate; leaf-margin not revolute. ..Salix purpurea 125 
82. Leaves pale white-glaucous beneath; apex acute......... Salix discolor 121 
82. Leaves pale green and generally smooth beneath; apex bristle-tipped. . 
Quercus phellos 199 
Leaves glaucous or white-hairy beneath.........................2-0-. 84 
Leaves not whitened beneath, glabrous or pubescent................... 89 
84, Leaves'pubescentbeneath. 2... . . 0a. 6. naire sieiee ole pee 85 
84> Leaves glabrous beneath: 292). 9). .9o.holencw)) OG Ae 86 
Leaves rugose-veined above; margin remotely serrate........ Salix rostrata 125 
Leaves not rugose-veined above; margin finely serrate.................. 
Salix alba, var. vitellina 117 
86. Leaf margin irregularly crenate-serrate, revolute......... Salix discolor 121 
86. Leaf margin finely serrate, not revolute.......................---- 87 
. Leaves thin; apex long attenuate...........- 2... 00-6. e eee e eee nee 88 
. Leaves semi-coriaceous; apex acute or acuminate............. Salix fragilis 115 
88. Petioles glandular above, inserted obliquely, generally 3 inch or less in 
Jen ether. 1 Ruse, Sete ae Sia GY RES Salix babylonica 119 
88. Petioles not glandular, widely divergent, generally > inch or more in 
lengthy seis SSB estore ae ee She) ei Salix amygdaloides 109 
Leaves rugose-veined above; margin revolute............... Salix rostrata 123 
Leaves not rugose-veined above; marcin not revolute: ay... aes 90 
90. Leaves coriaceous, very lustrous and appearing as though varnished. .91 
90. Leaves membranous to thick, dull or somewhat lustrous. . .92 
Leaves ovate, oblong-ovate, or obovate; apex acute........ Salix pentandra 111 
Leaves lanceolate to ovate-lanceolate; apex attenuate.......... Salix lucida 113 
92. Leaf-margin doubly serrate. .......- 2... 0-0. secs e seer eee ees 93 
92. Leaf-margin serrate or crenate-serrate............2.....20eseeeeee 94 
Leaves oblanceolate to obovate, with acute apex and tapering base........ 
Prunus instititia 251 
Leaves elliptical to narrowly obovate, with acuminate apex and acute or 
POUT GECUD ASC! ois beac caters. scoisreud as Lee ee Se Prunus americana 261 
94. Leaf-margin irregularly serrate..................-... Prunus Cerasus 257 
94. eaf-marpinpresiilarly serrate. a). 9 ee eee eee 95 
Leaf-blade tapering atthe ibaseri 5. Js cho teloe oie teeiiee Prunus Persica 265 
Leaf-blade rounded or obtuse at the base AER ar mds 5 so boc 96 
96. Leaves 3-14 inches wide; petioles 3 inch or more in length.......... 97 
96. Leaves 4-2 inches wide; petioles less than 4 inch in length. .Salix nigra 107 


Leaves oblong-lanceolate, thin-textured............. Prunus pennsylvanica 249 
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Leaves lanceolate-oblong, oval, or lance-obovate, thick textured........... 
Prunus serotina 245 
98. Leaf-petioles exuding a milky juice when broken................... 99 
98. Leaf-petioles not exuding a milky juice when broken.............. 101 
Leaf-blades velvety tomentose below; petioles usually 2—4 inches long...... 
Broussonetia papyrifera 211 
Leaf-blades pale pubescent or nearly glabrous below; petioles less than 2 
mchestlonerise «G04. daehaeths.. ser.cah verre yee santos 106 
100. Leaves broadly ovate to ovate-orbicular, membranous, dull above, 
conspicuously reticulate-veined...................0:. Morus rubra 213 
100. Leaves ovate to ovate-oval, firm, somewhat lustrous above, not con- 
Reespicuouslywreticulate-veined-i-uc0:6, . sate aise eerer Morus alba 215 
Leaf-blades inequilateral or oblique at the base...................... 102 
Leaf-blades not inequilateral or oblique at the base................... 112 
102. Leaves ovate-lanceolate to broadly ovate, oval or orbicular; margin 
ISVS Rahn Oy ok cetera Sacer MERC OTN CCRT Sey ee mE RS eer ae 103 
102. Leaves ovate to ovate-oblong, elliptical or obovate; margin doubly 
GOALIE 2 ae ch, Aiirn SRO ED et Leora O SCC EREREEY Mis mice en eraake mia atc 106 
Leaf-blade conspicuously reticulate-veined; petioles less than one inch long. 
Celtis occidentalis 207 
Leaf-blade not conspicuously reticulate-veined; petioles 3-3 inches long. . 104 
104. Leaves smooth below aside from tufts of hairs in axils of prominent 
VEINS VN Weis Phe BRE Seen clays od site cere Tilia americana 307 
1044 Meaves pubescent beneath’: .niyetaialn.tudeteeien ctakeeeemin bes 105 
Leaves grayish green beneath, densely pubescent.......... Tilia. Michauxii 309 
Leaves grayish white pubescent beneath. . Tilia heterophylla, var. Michauxii 311 
106. Leaves thick; margin coarsely doubly serrate...................- 107 
106. Leaves thin, margin finely doubly serrate...................005. 109 
Leaves exceedingly rough-papillose above.................... Ulmus fulva 201 
Weavesrsmoathy or nearlyssOidbOVer jee occ eu cn ce su a eae oes 108 
108. Leaves oval to obovate-oblong, dull and somewhat scabrous above... . 
Ulmus americana 203 
108. Leaves oblong-oval to obovate, smooth and lustrous above 
Ulmus racemosa 205 
Leaves bright green above; base generally heart-shaped....... Betula lenta 161 
Leaves dull green above; base rounded or shallowly heart-shaped.......110 
110. Petioles about + of an inch long................... Ostrya virginiana 157 
HOsPetiolesimore than: 1of an inchwlong se. tee sis st od elyer- ee een. 111 
Hetiolesi:—sotean inch longi... nye eee ces eile ile skets «1 Carpinus caroliniana 159 
Petiolest=ltinch long ess. eet. whee sre: ee .aae.« laren ae Betula lutea 163 
iiePetioles Iinchorlessiinslenothiy: > S29 %).0. fe sdie-rs nar. Oe. cisterns ate 113 
ii2asPetioles more thant! mehunilengthe ..1...-4..6--.-o. Seats ees 139 
Leaf-margin coarsely indented; teeth acute or rounded............... 114 
Leaf-margin finely indented or at least with fine secondary teeth; teeth 
ACULCTOLTOUNC EMIS 2.8, aero ein eRe AC chao, Pai oe 118 
114. Leaf-margin coarsely serrate or dentate..................-.0005- 115 
114. Leaf-margin coarsely sinuate or undulate-crenate................ 117 
Leaf-margin undulate-dentate; leaves lustrous above. ......Nyssa sylvatica 319 
Leaf-margin coarsely serrate; leaves dull above.....................-. 116 
116. Leaves membranous, smooth below; petioles about 4 inch in length... . 
Castanea dentata 173 
116. Leaves thick, pale silvery pubescent below; petioles }-1 inch in length 
Quercus Muhlenbergii 183 
ibeat-marein undulate-crenate.... =. ..6--.0c.>- detue as sie Quercus Prinus 185 
Leaf-margin sinuately-crenate....................4.. Quercus macrocarpa 179 
iSsplieai-marcin doubly: serratess +4 Aemamesis ties doled irertae mis oc 119 
118. Leaf-margin serrate or crenate (sometimes obscurely doubly serrate in 
(PUES VAP IMIATIA)| Ar if ees ote chai. Aiba a eet oR eae » 126 
Leaves with 8 or more pairs of prominent secondary veins............. 120 
Leaves with 7 or less pairs of prominent secondary veins.............. 125 
120. Petioles less than 3 of an inch in length......................45. 121 


120. Petioles 4 of an inch or more in length.................00 eee eee 122 
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Petioles about + of an inch in Jength.:.:.-2..2.7..2...... Ostrya virginiana 157 

Petioles about 4 of an inch in length................. Carpinus caroliniana 159 
122. Leaves ovate to elliptical, oval or obovate; leaf base rounded or some- 
what cordate. 37 200% date Se eee eee 123 


122. Leaves rhombic-ovate; leaf-base cuneate or subtruncate.. .Betula nigra 165 
Leaves ovate-oval to oblong or obovate, 1 3/5-4 inches long; margin 


obscurely doubly serrate: 22.02. 22550... 2 0.5. Amelanchier canadensis 241 
Leaves ovate to oblong-ovate or elliptical, 23-6 inches long; margin 
obviously ‘doubleserrate nets eee ee ee ee ene 124 


124. Leaves bright green above, thickish; base generally heart-shaped... . 
Betula lenta 161 

124. Leaves dull green above, membranous; tase rounded or somewhat 
heart-shaped 20.55.39. 2800 PAE eRe eee Betula lutea 163 


. Leaves triangular to rhombic-ovate, very taper-pointed; petioles slender, 


3= [inch longa ea eo. Ree Betula populifolia 167 
Betula nigra 165 


. Leaves ovate, somewhat taper-pointed; petioles stout, 3—-} of an inch long. . 


Betula alba, var. papyrifera 169 
126. Lateral veins prominently arcuate, extending from near the base nearly 


LORLHELAPEXt eee pers toss ence — ieee Rhamnus cathartica 305 
126. Lateral veins not prominently arcuate. ........ 2.2.2... 4 Jesse 127 
. Deavestround-ovatestovorbicular. 0). 03.5.2: 2a8 Sa ee eee 128 
. Leaves ovate-lanceolate to oval, oblong, or obovate................... 129 


128. Foliage fragrant, somewhat glaucous; petioles terete. .Prunus Mahaleb 253 
128. Foliage neither fragrant nor glaucous; petioles conspicuously flattened. . 
Populus tremuloides 129 


. Petioles glandular at the top, generally with cherry taste.............. 130 
| ‘Petioles eglandular; ‘without icherry taste....%. 0.2 9.022). - 2) eee ee 134 
130. Leaves smooth above, glabrous or sparingly pubescent on the veins 
below. aceite kaa so «6 ER ee i ee 131 
130. Leaves somewhat rugose above, pubescent below........ Prunus nigra 259 
Prunus domestica 263 
Leaf-margin regularly ‘serrate: 925: 22. 2. 0.5 220 2) Re eee eee 132 
Leaf-margin irregularly serrate or crenate-serrate...............-..-.- 133 
132. Leaves oblong-lanceolate to oval, or lance-obovate; serrations blunt, 
incurvedssplandularye He was. a lacs SOS eee Prunus s rotina 245 


Prunus pennsy “vanica 249 
132. Leaves ovate to elliptical or obovate; serrations attenuate, asclending, 
eclandularve eset siete nee 6a Dae See Prunus virginiana 247 


133. Leaves ovate, oblong, oval, or obovate, thin and rather flaccid...... 
Prunus avium 255 
Prunus nigra 259 

133. Leaves ovate lanceolate to narrowly obovate, thick and firm........ 
Prunus Cerasus 257 

134. Leaves:pubescent.beneaths-a. 2 2.3... he ee eee 135 

134. Leaves glabrous beneath aside from the veins or veins axils....... 137 

135. Leaves close white-woolly pubescent beneath; petioles ?-2 inches in length. . 
Pyrus Malus 235 

135. Leaves pale greenish or grayish pubescent beneath; petioles 3—1 inch long. 136 
136. Leaves minutely downy and rugose-veined above....... Salix rostrata 123 
136. Leaves glabrous and somewhat rugose above............ Prunus nigra 259 
Prunus domestica 263 
137 iLeavestwhiteizlaucous beneath: 7-22 4. -. -) +. eee eee Salix discolor 121 

13%. Meavesipale green’ beneath......... . 2.2 c... 25... eee 138 

138. Leaves thin, with tufts of hairs in the vein axils on the lower side; 
petioles about { inch in length.................. Fagus grandifolia 171 

138. Leaves thick, without axillary tufts of hairs; petioles 3-1 inch in 
lerigt hws Av CRASS oR Ee ee Amelanchier canadensis 241 

139. Petioles.:conspicuously flattened): 2575/2 s29- 62 eee ee ee eee 140 

139: “Betioles.terete ormearly soe tonnes es eee Oe eee Fee eee 142 
140. Leaves deltoid or deltoid-ovate................0-5- Populus deltoides 139 

140! Leavesiovate toorbictlars hates ae) cis ietele tier oletatactete Vets fe| stele erie 141 
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Leaves 3-6 inches in diameter; margin coarsely dentate............ 
Populus grandidentata 131 
Leaves 13-38 inches in diameter; margin finely serrate.. .Populus tremuloides 129 
MMe Niancineserrate or crenates.....3% 2 s «clas desis ee inaew an Althea. oe 143 
142. Margin undulately or sinuately dentate......................-.-. 150 
Leaves narrowly ovate to ovate elliptical or oval; serrations fine........144 
Leaves oblong, lanceolate or obovate; serrations coarse............. 
Quercus Muhlenbergii 183 
144, Mature leaves pubescent beneath.............................. 145 
144. Mature leaves smooth or somewhat hairy on the veins beneath... . 146 
Leaves appressed pubescent beneath; leaf-margin obscurely crenulate...... 
Cornus alternifolia 317 
Leaves white woolly-pubescent beneath; leaf margin irregularly serrate. . 
Pyrus Malus 235 
(AG aeVisneinwincised-serrate. oo. 2.6 en oe euie samee atc ce are Pyrus coronaria 233 
foes Vianeinjnobein Cised serrate empee ceric: oaeida se <1 ak eeneenenn alee 147 
BETO lsd AINVET Sa Riis accents ot Wa So eee ECL i ok ier eR a ake 148 
Reniolestr apnOuss. 54. jana eel Se ERG Ooi at cir: 4 ee eee ee 149 
148. Leaves 3-6 inches long, lustrous above, ciliate on the margin......... 
Populus candicans 137 
148. Leaves 4-8 inches long, dull above, not ciliate on the margin......... 
Populus heterophylla 133 
Leaves ovate-lanceolate to ovate, 3-6 inches long, more or less rusty below. . 
Populus balsamifera 135 
Leaves ovate-oblong to oval, 2-4 inches long, not rusty below........ 
Pyrus communis 231 
150. Leaves white velvety-tomentose below................. Populus alba 127 
150. Leaves light green and quite smooth below........... Nyssa sylvatica 319 
heaveswpinnately, Compoundh Mirrycle akideyecises'- alae ss. el eet eae 152 
eavesibipinn ately compound san onrntiem ei arias. eerie eee ae 171 
sR, ILSeRGeS aah DORs camaiicr oc cou ocho ed Rlgnretaoe oceans Ptelea trifoliata 275 
Hj ZemlbeavestoOlorsmare 1OMaAtea mtr ts el rie cr ates oh sen caer nee Ae 153 
Weat=rachisswinged's, {\ <<. « sverkeucmomerenktla ty husrsiarnenieaer. (aaa: Rhus copallina 283 
eaianaAchis in ObusWIN@ed«, .. yaya eeem sts Seen clianc: ho Rikon eeeae a ee 154 
jAalbeatetsientire-marrinedse map ade «oon Ge. cis aoe sees 4 os atlas 155 
(i eaeebecatletsmotsentine-mMargineds essere fhe ag aeyeele a ean) ioe cele 157 
Leaves 1-3 feet long; leaflets 13-41................. Ailanthus glandulosa 277 
heaves: 7—l4nches long: leafletsi(—U9 05... ha crestce .s- 5.05. Seema. een. 156 
156. Leaflets obovate-oblong, coriaceous, acute at the apex, 3-4 inches 
LOR Ao ot as, 7. ROT Loe SO oe alors Ae one Rhus Vernix 285 
156. Leaflets ovate-oblong to elliptical, thin, mucronate or retuse at the 
apexcula—2-1n ches longer cea aeet ae is cs ei Robinia Pseudo-Acacia 273 
LAgTi iS BO ee eee ee ee ee ee eR OO oe eee ane 158 
HES LO all eae ik cock ee eM INES aah on At meters PAN Al bal scl elena 162 
158. Three upper leaflets conspicuously larger than the others......... 159 
158. Three upper leaflets not conspicuously larger than the others... ... 160 
Leaflets generally 5, glabrous or puberulous below............ Carya ovata 145 
Leaflets generally 7, soft pubescent below................. Carya laciniosa 147 
160. Leaflets glabrous or nearly so below; leaf-rachis smooth........... 161 
160. Leaflets pubescent below; leaf-rachis pubescent........... Carya alba 149 
Leaflets chiefly 5 or 7, oblong- or obovate-lanceolate.......... Carya glabra 153 
Carya microcarpa 151 
Leaflets chiefly 9, lanceolate or oblong-lanceolate........ Carya cordiformis 155 
NG 2aelneatletsieven. ny MUIIDEL as Sek ee tein oes ee % 2S i» ea era, a 163 
62 eelceatletsiodduinsnUMDeE. npaareewiee Temes. © ake k cheer eet 165 
Leaves 6-8 inches long, leaflets 1-2 inches long....... Gleditsia triacanthos 269 
Leaves 1-3 feet long; leaflets 2-5 inches long......................... 164 
164. Leaflets sharply serrate except at the base, sessile or sub-sessile. . . . 
Juglans nigra 143 
164. Leaflets entire except for a few coarse teeth toward the base, short 
BALCH pws cits shar seuigs ake Re RRO aS Thee Ailanthus glandulosa 277 


TLeennegs CHT eNOS See ccito ec ni diam toa See er ict cciee eemirame 166 


62 


165. 


. Leaflets sharply serrate at least toward the apex, sessile or sub-sessile. . . . 168 


168. Leaf-rachis glabrous............ At gk Cee ee ee eee: ee Rhus glabra 
168. Leaf-rachis pubescent: . 2: <0.) 2S9Ue. oe eee 169 
. eaflets ‘pubescent: beneath’: . oi. 2) BPs Ph ae ee eee 10 
. Leaflets glabrous or puberulous beneath.................... Rhus typhina 
170. Leaflets 13-23, lustrous above, 1-1} inches wide........ Juglans nigra 
170. Leaflets 11-17, rugose above. 13-2 inches wide........ Juglans cinerea 


. Leaves 6-8 inches long; leaflets less than 1 inch in length............ 


Gleditsia triacanthos 
. Leaves 1—4 feet long; leaflets 1 inch or more in length................. W2 
172; Leaflets ovate to ovaljentire. <== 22.2 .seesee ee oe Gymnocladus dioica 


172. Leaflets broadly ovate to lanceolate, finely serrate...... Aralia spinosa 
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Leaves 8 inches ‘tod feet long: oi 222), eee Sh ee ee 167 

166. Leaflets oblong to oblong-lanceolate, blunt or acute at the apex....... 
Pyrus Aucuparia 239 
166. Leaflets lanceolate, acuminate at the apex........... Pyrus americana 237 

. Leaflets entire except for a few coarse teeth toward the base, short stalked. . 
Ailanthus glandulosa 277 


281 


279 
143 
141 


269 


267 
318 


Ee 
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PAGE 
eebrat simple, arising from ‘a ‘single pistil:. : ../.02 20 Pe a ee 2 
1. Fruit compound,* arising from several pistils or flowers................ 75 
Pee nUTNALy eee ee. OORT LUD EM «SI Tt es RE ee. 3 
Pepe rrurt flestnyy yt. ok ts ons ste ote tec SSS Te FD eS 43 
Petri teleniscenter 22-882 oP) ott aca ee ee ee Ba 4 
POMBE CEPBENIELCLNISCEN GPE oreo ene oo <5 asc Eve e reali Caadewels te he See ee 22 
4. Fruit a bony nut with a dehiscent involucre or husk................. 5 
PemnCOreaOUrH DOMY Tut... 2 re Te PRR SN ON PE 12 
PRIA VOLMETE SICK Se), 52s FO a ee ee >. Es Se 6 
PEL OLUCKC MIO PLICKLY:: |b... 5 akc Mase ee eee oll als eee eee 7 

6. Nut trigonous; burr stalked; spines simple............ Fagus grandifolia 171 
6. Nut ovoid, laterally compressed; burr sessile; spines branched........... 


Castanea dentata 173 
7. Husk 4-valved to the base; valves rather thick and woody at maturity... .8 
7. Husk 4-valved only to the middle or rarely to the base; valves thin and some- 


WRG OM IADIC*AG INALUITILY | |e ote eth oe. Seats ie tts Hae soe aan eh ae Lt 
Seebrait +l meb imdiameter: 2o)..0) 6c20s Shek. wees Carya microcarpa 151 
SeLLCtuyl 2) INEHES INT GIAMELEL sets eae Note es ele es eels ee ee eee 9 

SSILEWINtLe TOIT Y.GlOWISI:>.5..0.5 tor eeae ae tiene oak Scie hohs co He RSE Os crstels 10 
MENGIGADEGWALISK ene. ae ee ees, Seto ee Carya alba 149 
10. Fruit globular or depressed; nut barely mucronate........ Carya ovata 145 
10. Fruit ovoid; nut usually strongly pointed at both ends............... 
Carya laciniosa 147 
iimehnii pyriorm to ovoid; shell’thicksss...0.o sce. . S22. sos. es. Carya glabra 153 
Rieeirutrellipsoid; shellithin= 2 !)22 acs os sales =. os ose oes Carya cordiformis 155 
MOMMRnUites lepine: s. see: 2 Rie Riemer eee eee he oe Be ae ote 13 
PemrTUF AL CADSULON S| | aaa ee Fe ta etcts a iaiaisle hore ta ae Sete ae ee 16 


13. Legume 12-18 inches long, twisted, reddish or purplish brown............ 
Gleditsia triacanthos 269 

13. Legume less than 11 inches long, not twisted.......................6. 14 

14. Legume thick and woody; seeds about ? of an inch long.............. 
Gymnocladus dioica 267 

14. Legume thin and coriaceous; seeds less than } of an inch long....... 15 

15. Seeds reniform, orange-brown with darker mottlings..................... 
Robinia Pseudo-Acacia 273 
15. Seeds broadly ovate, chestnut-brown................--. Cercis canadensis 271 


16. Fruit spiny; seeds without appendages. .......Aesculus Hippocastanum 303 
16. Fruit not spiny; seeds with appendages........................08- 17 
7 SERRE EIUTIOT IS MS SHC Se yD ele ed 18 
COs DSIRE IN STII S3 | ace al UES ELS © doc Sot ee eat tCae RARER Sip as aa eae 19 
18. Capsule subtended by persistent disk................. Populus species 353 
18. Capsule not subtended by persistent disk................ Salix species 352 
19. Capsule linear, subterete, 5 or more inches long.......... Catalpa speciosa 339 
Catalpa bignonioides 337 
19. Capsule globose to oblong-ovoid, not over 2 inches long................ 20 


20. Capsule 2-celled, loculicidally dehiscent; seeds lace-winged............ 
Paulownia tomentosa 335 


20. Capsule 5-celled, septically dehiscent; seeds winged at the ends...... 21 
21. Capsule globose, about 3/16 of an inch long.............. Kalmia latifolia 323 
21. Capsule oblong-ovoid, about 4 of an inch long. ...Rhododendron maximum 321 
POMEL TUTE SAITIAT A. s-2 2 sod eRe ee cr ed Dan ip Sy Schon af Melee! aie or Sep aise ectaged 23 
Poa Brig nut Or Cry leather yi GIAlpe casein cary oielfeicy a, bereiai> exe's ousioiekopor ate 36 


* The interpretation of the structures which enter into the fruit is of necessity more 
or less arbitrary. A compound fruit is here interpreted as one arising from several 
pistils in the same flower or from a cluster of flowers which in fruit give rise to structures 
which cohere or at least overlap. 


64 The New York State College of Forestry 
FRUIT KEY TO THE SPECIES — (Continued) PAGH 
23; Fruit a doublejsamaraxorkey7e?- 6a. ee oe ee eee 24 
Zo. Hruit: asingle: Samaras, 4.0.0) oe avensinhe, aye bites ole Ceres Ge Te 29 
24. Kruit in racemose. clusters).2. 5... «..22.<...5suel+ sine elele\ = nel hee eae 25 
24. Fruit in corymbose or umbellate clusters......................-.-- 27 
oN Wings |>—2 incheslOng .:ws..vesiv ac ane ee eer Acer Negundo 301 
255 Wings. inch or less,in length’. < «2. iz stew elssts <i eae eee 26 
26. Wings about 4 of an inch long, slightly divergent........ Acer spicatum 2)1 
26. Wings about ¢ of an inch long, widely divergent. .Acer pennsylvanicum 289 
272 Bruit maturing ini spring. or early Summer. |... 0.422505. eee eee 28 
Ally Vag bin seoksyiuisvayee ria ors SOREN, «God one bo occnceeuanceatoce Acer saccharum 293 
Acer saccharum, var. nigrum 295 
28. Wings 3-1 inch long, slightly divergent.................. Acer rubrum 299 
28. Wings 1—2 inches long, widely divergent............. Acer saccharinum 297 
29m samara 2-celledands2-seededse sy 347 0eme eeieieeeae Ptelea trifoliata 275 
29°-Samara 1-celled and I-seeded...... . 2... seelvc sa«.. sos oe eRe eee 30 
30:: Wing terminal), ..08 2.,< -)- sucka ber-ysuqadoloiens cme teeene or ls ke ee 31 
30, Wing surrounding the seed... v1.1 «1: 1s acieks ae eee 33 
31. Wing rounded or acute at the apex............... Fraxinus pennsylvanica 329 
Fraxinus pennsylvanica, var. lanceolata 331 
31. Wing emarginate or rarely pointed at the apex........................ 32 


33. 
33. 


32. Samara oblong to linear-spatulate; apex pointed or emarginate........ 
Fraxinus americana 327 

32. Samara lanceolate-oblong to  linear-oblong; apex conspicuously 
eEmarcinate sass sc. hee  oe a ao ese COREE Fraxinus nigra 333 

Fruit in paniculate clusters; samaras oblong-linear, 13-2 inches long....... 
Ailanthus glandulosa 277 

Fruit in racemose or umbellate clusters; samaras oval-orbicular to obovate- 

oblongjlessithan linch long... ....... eee eee 34 

34. Margin of samara not ciliate; seminal cavity pubescent on the face.... 
Ulmus fulva 201 


34. Margin ofsamara:ciliate. . 3... .-. 0.0.2.6 «.a0 > «ose eee 30 
BOMPULIACE Ol Samara pUbeSscelite. oe. - 4-4 ees eee eee Ulmus racemosa 205 
SOs SUrAce OlssaMmarage ADLOUSH sects to cy Selo eee ioe Ulmus americana 203 

36. Fruit a nut subtended by a cup-like or foliaceous involucre.......... 37 

36; Fruita leathery drupe or drupaceous mit. cis eee eee 39 
3”. Involucre cup-like: fruit an)acorm’;...-. .6)--.- afin Seen oe eee 38 
aiaulnyolucresfoliaceous) trilobed! =... =. 2.- 1-2 - sees eee Carpinus caroliniana 159 

38. Acorns maturing at the end of the first season: shell of nut glabrous on 

thevinner suTACe = Meme: a445ch «bor Beenie ae White Oaks 360 

38. Acorns maturing at the end of the second season; shell of nut silky- 

tomentose on the inner surface.................. Red or Black Oaks 360 
39: bruit lesssthanys7otsantinch longs. 3.5 8 yopusia1- fron ee ee 40 
395 Bruitover’ ineh long. 27. oe sc. ayer sisters el al- ees 2G eee 42 

40. Fruit in cymose clusters, adnate to a ligulate bract................. 41 

AQ AR rit SOMbAnYe eee nee ires Ske tes eee eee Celtis occidentalis 207 
AT Brit OVO E uate ees eee. 2.5 Pals Bice ere eee Tilia americana 307 
41. Fruit globose or subglobose.............. Tilia heterophylla, var. Michauxii 311 

Tilia Michauxii 309 

42. Nut ovoid or ellipsoid, 2-celled at base................. Juglans cinerea 141 

42. Nut globose or rarely oblong, 4-celled at base............ Juglans nigra 143 
45. Eruit ‘a pomess: . 20 3. er Se en ee 44 
AS@Rruit'as Grupe:Or DLL =. 522. 6 seems os Shs | ee ee eee Oe eee 50 

44, Fruits in racemose clusters; pome 10-celled. ....Amelanchier canadensis 241 

Amelanchier laevis 241 

44° Fruits not'racemose; pome I—5 celled >: 5.222... ee eee 45 
45. Mature carpels papery or soft-cartilaginous ...............-.-.--+-ee: 46 
45. Mature carpels hard and bony, forming nutlets in fruit.................. 

Crataegus pedicellata 243 

46. Fruit pyriform or subglobose; flesh with stone cells. ...Pyrus communis 231 

4G. Fruit globose or depressed globose: 2. ese nee sakes ie ereeiens 47 


. Fruit 3 of an inch or less in diameter, bright red..............-..0.00: 48 


47. 


49. 
49. 


51. 
51. 


50. 
53. 
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Fruit over 3 of an inch in diameter, yellowish green or reddish in the autumn 
48. Fruit about 3 of an inch in diameter... .........0... Pyrus Aucuparia 239 
48. Fruit about } of an inch in diameter................. Pyrus americana 237 
Fruit long-stalked, yellowish green, fragrant.............. Pyrus coronaria 233 
Fruit short-stalked, yellowish green or reddish, not perceptibly fragrant 


Pyrus Malus 235 


50. Seeds or nutlets two or more (rarely one by abortion).............. dl 
PH SECON OE MHULIEH One® <2 Vsti ls Bei Se PR RI I WE ee Pay 55 
Brite AOlanvinenmor less insleneth, 3. 2. S45 soca. Ssh eee; 52 
Eraiinehon morein length. £27. See 54 
52. Fruit dull red or yellowish, chiefly solitary................ . Ilex opaca 287 
J22 brut black, in axillary or terminal clusters. ./.2-. 02... 092.2722... 53 
Fruits numerous in a terminal compound panicle, 3-5 angled............. 


Aralia spinosa 313 
Fruits in axillary clusters of 2-5, not angled.......... Rhamnus cathartica 305 
54. Mature fruit dark brown, oblong-cylindric to oval, 3-5 inches long... . 
Asimina triloba 223 
54. Mature fruit pale orange, depressed-globose to obovate-oblong, 1-14 inches 


LOTTE Spi onl Poe rer Sek ae a Diospyros virginiana 325 
do. Fruits in capitate or paniculate clusters.....................0-ecceeee 56 
55. Fruits solitary or in umbellate, cymose or racemose clusters............ 61 
56. Fruit ivory to tawny-white or dark blue....:..................... 57 
Sh. LEAT? lta fro ee ee ee ee kee 58 
57. Fruit striated, in dropping axillary panicles.................. Rhus Vernix 285 
57. Fruit smooth, in long-stalked clusters of 1-3.............. Nyssa sylvatica 319 


58. Fruit in terminal capitate clusters; stone 2-celled and 2-seeded........ 
Cornus florida 315 


58. Fruit in paniculate clusters; stone 1-celled and l-seeded............ 59 
59. Fruit in narrow, somewhat open terminal panicles............ Rhus glabra 281 
PERE HSbOUL, GENS PANICles 2.2. soo oc ec oces oo oleae osc le eee acs 60 

6022 Drape ovaltor slightly-ovate. 22%)... 2 ee) Rhus copallina 283 

60. Drupe depressed-globular or hemispherical.............. Rhus typhina 279 
SPT OG ALeCrallyDrOOVed: 4's. 2. eee eT Ey a 62 
een, InLeTally grooved. 22. 255626 os. ¢ oho cacets tes ole ties 66 


62. Fruit velvety-tomentose; stone deeply wrinkled and pitted...... 
Prunus Persica 265 


62. Fruit glabrous; stone not deeply wrinkled or pitted................ 63 
BeewHruiuiorsnge to'dark red: in colors) 85) Smet) eee a 64 
RESPEC E Pe LOL DIAGCK In, COlOT 70 sc oi efis patein cada ell es mre Pea weeds 65 

Gre benitelicvinches lont. ee en cc eeee cea eee eee. Prunus nigra 259 

Gaebler inchlong.-. sas wha... 20 nde 2 bacon Prunus americana 261 
bo. bruit t inch long, without bloom.:..:..2..0..22..25..0.. Prunus domestica 263 
fpebruin, of an,inch long, glaucous. ...............-.004:; Prunus instititia 251 

66. Stone conspicuously compressed................... Viburnum Lentago 341 

Viburnum prunifolium 343 

66. Stone terete or but slightly compressed...................0.00000 67 
67. Stone 2-celled and 2-seeded..................0..00000- Cornus alternifolia 317 
feesronest—celledand I-seeded; ...:. exciton tees oe ea ee ee kT Se 68 

Gemimiucoin racemose clusters +.ssise che see oe ee eee Mae 69 

68. Fruits solitary or in umbellate clusters.................2.00000000: 71 
feebrtoblons dark blue. ..... = So ote ic te a cies a's ote ole Sassafras variifolium 225 
69. Fruit globose, dark crimson or nearly black.............0.........00005 70 

70. Fruit subtended by persistent calyx................ Prunus virginiana 247 

Woe Brut without persistent calyx!) 82.25 5..20 os: Prunus serotina 245 
71. Fruit a leathery drupe; flesh thin and dry.............. Celtis occidentalis 207 
71. Fruit a fleshy drupe; Heshs}UiGys seer ater. oan eee ete om oo a oie eke ae 72 

72. Fruit light red, } of an inch or lees in diameter. ..Prunus pennsylvanica 249 

72. Fruit dark red or reddish black, 4 of an inch or more in diameter... .73 
73. Fruits in racemose umbels; flesh thin ‘anit sori eee Se: Prunus Mahaleb 253 

3 


66 


73. 


75. 
75. 
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Fruits in lateral sessile umbels, rarely solitary; flesh thick and succulent. .74 
vA” Meshisweet or but:slightly acrids.-.e0. sees ee oe Prunus avium 255 
74. Flesh perceptibly acidulous.......................... Prunus Cerasus 257 
Fruit aggregate, arising from the pistils of a single flower............... 76 
Fruit multiple, arising from a cluster of flowers....................... 78 


76. Fruit a cone of imbricated indehiscent carpels (samaroids)............ 
Liriodendron tulipifera 221 
76. Fruit a cone-like cluster of coherent follicles....................... 77 


77. Fruit oval or irregular, about 2 inches long; follicles scarlet.......... 
Magnolia virginiana 217 
77. Fruit ovate to oblong, 23-3 inches long; follicles dark red............ 
. ' Magnolia acuminata 219 
78. Fruit fleshy and more or less succulent at maturity................ 79 
78: Bruit: drysat maturiiyiod sans bor soe ss) ee 1. ee 83 
(O:oBrurt subglabosectoiglobulars..,......+.. os. 2-0 Jee oe eee 80 
79. Fruit, oyal-oblongto cylindrical :.. j..-:. sc... 3:4 Jen y ska. hee 82 
80. Fruit 3—5 inches in diameter, yellowish green........ Maclura pomifera 209 
S80 bruit danchiordess in diameter. .......0.:-.5. eee eee 81 
81. Fruit dark blue and glaucous, }-} of an inch in diameter............ 
Juniperus virginiana 105 
81. Fruit reddish, about ? of an inch in diameter...... Broussonetia papyrifera 211 
82. Fruit purple, 1-14 inches long, succulent and edible....... Morus rubra 213 
82. Fruit white or pinkish, 2/5-4/5 of an inch long, rather dry and 
PTI SU) re sears ok) hs ey ies acts ous +2 Sag eee eae ee Morus alba 215 
$3. Pruitisubglobosettorglobular. << .cecsas% e224 2 eee oe eee 84 
83. Fruit samore or less elongated ; ./f...5..¢5.«: daca-ten inion oe Ue eee 86 
84. Fruit a cone, about } of an inch in diameter; scales peltate............ 
Chamaecyparis thyoides 101 
84. Fruit a head, 2 of an inch or more in diameter...................-- 85 
85. Head consisting of many beaked woody capsules; abortive seeds resembling 
RCH OWE isn b oino.cee Oa ODE ROOT oe Liquidambar Styraciflua 227 
85. Head consisting of many achenes, each with a basal ring of hairs...... 
Platanus occidentalis 229 
86. Fruit a cone-like aggregate of saccate involucres, resembling the fruit 
Olthe shop a Cee nsec ca Be es oe ea Ostrya virginiana 157 
SG. Pruitiacone of ambbricated scales. .....s¢.: « . dee ees ae eee 87 
87. Cone-scales trilobed, each subtending 3 winged nutlets................. 88 
87. Cone-scales not trilobed, each subtending 1—2 winged seeds............. 92 
88. Cone oblong-ovoid to ovoid-cylindrical.....................--.5-- 89 
88: ‘Conecylindrical.. . 20 seek Ao Se on ted ae 91 
89. Cone slender pedunculate, maturing in the early summer; wing broader than 
themubletee yy seer terns os on ih, 5 ee ee eee Betula nigra 165 
89. Cone short pedunculate, maturing in the autumn; wing not broader than 
the: -Mitlet jek he alee Ales Ss. i sah bei aon Oe ene 90 
90. Cone-scale puberulous; wing narrower than the nutlet..... Betula lutea 163 
90. Cone-scale glabrous; wing as broad as the nutlet ......... Betula lenta 161 
91. Cones about 2 of an inch in length, spreading or pendant. . Betula populifolia 167 
91. Cones 1-2 inches in length, drooping.......... Betula alba, var. papyrifera 169 
92. Cone:maturing the first season. . oc... =<. See < ce eee eee 93 
92. Cones maturing the second season’. 2: 5. joc a--ee eee ee eee 99 
93: (Cones erect or asCending™..:. 2,-0.5 seciecisc svo0 neuteinie aie Sl eee 94 
93: Conesspendant® hojanc eb cs cewie ose wet eee te See eee 96 
94. Cones 4—2 of an inch long; cone-scales persistent................... 95 
94. Cones 24-4 inches long; cone-scales deciduous......... . 4 Abies balsamea 97 
95. Cone-scales nearly orbicular; seeds terminally winged........ Larix laricina 89 
95. Cone-scales oblong; seeds laterally winged.............. Thuja occidentalis 103 
96.(Cones's— = Of anuinch long: ..n +0... eee eee ee Tsuga canadensis 99 
96. Cones 3-23 inches long... . 4. osm: foscece 2 Ce ee eee 97 
97; «Cones cylindrical. ix. oa; sciteesie mo ee Ae ee eee Picea canadensis 91 
97. Conesiovate to.ovate-oblong:s...:.,. ¢..« -o43-eee «ean eee ae 98 
98. Cones brown or reddish brown, lustrous.................. Picea rubra 93 


95° Cones grayish browi, Gulls sc se ce sets tice etn Picea mariana 95 
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99. Cones cylindrical, long-stalked, 5-11 inches long............ Pinus Strobus 77 
99. Cones ovate-conical to oblong-conical, sessile or nearly sessile, } inches 
CSV, oo, ae er ee Re Saeeeons NES Leh Ue Ie M, ees par sf 100 
OU @one-Scalessunarmed:.. ... 5.4. sc os ka cee eawee eens. Pinus resinosa 87 
100. Cone-scales armed with deciduous or persistent prickles........... 101 
101. Cone scales unevenly developed; cones strongly incurved. .Pinus Banksiana 83 
101. Cone-scales evenly developed or nearly so; cones not strongly incurved. . 102 
pas ecasmearivraval’ oi). i's Me pA oe. es os. kee be Pinus virginiana 81 
L025 Seeds triangular with rounded sides.........<<-....-0.s---0+eu- 103 
103. Spine of cone-scale about 1/25 of an inch long, early deciduous...... 
Pinus echinata £5 
103. Spine of cone-scale 1/12—{ of an inch long, persistent.......... Pinus rigida 79 


aly aR witli’ th ai tg betel mah cn ‘ 


re ee os) uf luckeal 
- 2 ren ca bee ee As. 
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feetiohare persistent through the winters «<< cic sic askew sae pe Jaen Se 2 
1. Foliage deciduous eerdrcigal<isrtie SIE aps Seas ones Sete ness © See 19 
Peebeavess: Olvan.inch or less;in widthi. . ..6% << «0 s.<.s0.02 veces cance ose oe oes 3 
Pplenves..,O1 an. inch. OF, MOre-in Widths... saci os oa seue oe eee eae 17 
BRE EV ESET ASCIGIES Of 20), 3: 5. «.6 ccle,.5 oc oo AMI h ee Oe Seo eh 4 
PECAVEH ONPOSILG OF IN-SPITAIS: «5: st. =< Slate SE Sas SR a ee ie ee 10 
4. Leaves in fascicles of 5; fascicle-sheaths deciduous......... Pinus Strobus 77 
4. Leaves in fascicles of 2 or 3; fascicle-sheaths persistent................ 5 
SMC OE RBIITELASCIGIOS GOL (S saps, <. 265 shapes 0 ¥-0y3 a) atyoie a eases Saeynaak soa oe OE 6 
See RCE SDITIBPANCICIOR- Oly «ha einai oo Se TRS SENS Gers wis dine o THe oR es a 
6. Leaves flexible; foliage bluish green; buds obtuse.......... Pinus echina a 8&5 
6. Leaves rigid; foliage yellowish green; buds acute............. Pinus rigida 79 
Pease cess OL MOre- INnGhes JONG \s,....ccecrieede. = le ss <.0.02 + aR SA. 8 
memlcavesinonoverro inches long ivc. sic pada aes Oe BH OL eee. 9 
PR MERESCTIRIIS UGS Yc, crs: 2- srs ic alee acer PS ls ieee ois ss tear Pinus resinosa 87 
ee VEG GR UEC sc. (sao -5 > 2a ER ORO aa See Pinus echinata 85 
9. Leaves 3-13 inches long, serrulate, flemble; buds acute...... Pinus virginiana 81 
9. Leaves 13 3-3 inches long, entire, rigid; buds obtuse: 2653526; Pinus Banksiana 83 
10. lines SHES DIES S-iNGal Ole ACICUI AL eee ees sce oo. oe <2 11 
10. Leaves opposite, awl-shaped or scale-like.......................... 15 
11. Leaves 4-angled, stomatiferous on all sides; foliage with a prickly feel... .. 12 
11. Leaves flattened, with two stomatiferous lines below; foliage without prickly 
ETE eR eS a TER fe a te le eS, eae eS ae AY ae ene ae 14 
Pee liwins lA DrOUSS, «2 Solas eres AOR ra ais - yoitawi Se we Salus Picea canadensis 91 
Panu sep DESCEN Grom 9 vs cde trterareitaers aha sc stove og) <sje Gute oie ely ow 13 
iio hare lush, CTeens- «sic ase Sooo sew tor a -isiiel aie eis SG Picea mariana 95 
HE LOMB ERY eLIOWISH, £TECN <7... :,-.e ais) «lie io.@ sie susys 6 cos. 518s, 0.5 8 gels s Ole een c Picea rubra 93 
14. Leaves sessile, in falling leaving circular scars.......... .Abies balsamea 97 
14. Leaves jointed to short persistent stergimata, in falling leaving a raised 
TEI. dS ak Se BE eects Sig SR Ete aye Tsuga canadensis 99 
RE DEAVSPNOUSALLCNIO-, <5. 22 = Sei icivaao vg eyeiaus.ois oe ote Juniperus virginiana 105 
15. Sprays flattened, branches appearing as in one plane.................... 16 
16. Foliage bluish green; leaves 1/16-3 of an inch long.................... 
Chamaecyparis thyoide 101 
16. Foliage yellowish green; leaves 1/5-} of an inch long. . Thuja occidentalis 103 
17. Leaves undulate, with a few spinose teeth...................... Ilex opaca 287 
ieeet VeNTentire-MALPINGG .. x: .<\qe Meaciso ciseasieiete Shae ee SS Ee ad Re 8 18 
18. Leaves 3-4 inches long, flat; midribs impressed above... . Kalmia latifolia 323 
18. Leaves 4-11 inches long, the margin revolute; midribs rounded above... 
Rhododendron maximum 321 
19. Leaf-scars densely clustered on short lateral spurs or scattered and strongly 
decurrent on twigs of the:season.......5.2.......:<=..: Larix laricina 89 
Ie sbeat-scars alternate, opposite or whorled).,. 02:02. $< coc sc0.66 deereedals oie 20 
PO melbenl-Scars-Opposite Or WhOrled = <pcpstis ctelens75 bisye iors fer gala i< olor sees tio wee 21 
Peseal scars Alternate = 27e/sds eae teas asians Senate is va Seerers os sehsieit heielenoeiaie 37 
21. Bundle-scars in a closed or nearly closed longitudinal ellipse; leaf-scars 
Tries See eee ie aes ¢ OS Seo h oS rane me Beeson aE 22 
21. Bundle-scars in a lunate or V-shaped line, distinct or confluent........... 23 
22. Ellipse open at the top; pith diaphragmed........ Paulownia tomentosa 335 
22. Ellipse closed at the top; pith homogeneous except at the nodes........ 
Catalpa speciosa, 339 
Catalpa bignonioides 337 
23. Buds sticky-resinous; twigs stout................. Aesculus Hippocastanum 303 
23. Buds not sticky-resinous; twigs slender or stout...............-.-...0-. 24 
24. Bundle-scars one or more, nearly confluent forming a single line. 20 
Ps Bungle-scars & OF in: 3 /Gistinct STOUPSs) ss ~ ets) tse oe «)- wes wel. asia s bw ales 29 
25. Leaf-scars not connected by a transverse line; terminal buds lacking........ 
Rhamnus cathartica 305 


. Upper edge of leaf-scar concave or notched; terminal buds obtuse 


. Upper edge of leaf-scar essentially straight 
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TWIG KEY TO THE SPECIES — (Continued) PAGE 
. Leaf-scars connected by a transverse line; terminal bud present.......... 26 
26. Ultimate twigs densely velvety-pubescent...... Fraxinus pennsylvanica 32) 
265 Ultimate twigs essentially glabrous....4 sree ae eens cee eee 27 


Fraxinus americana 327 


28. Buds rusty-brown; ridges of mature bark not spongy-corky............ 


Fraxinus pennsylvanica, var. lanceolata 331 
28. Buds essentially black; ridges of mature bark spongy-corky . Fraxinus nigra 333 
30 


20) Bud-scales!of axillary buds 1—3 pairsh.- 2. =e ee rere ee eee eee 
29) iBud-scales of axillary buds 4— many pairs) ese eee ee eee nee 34 
30. Axillary buds covered by the persistent bases of petioles. .Cornus florida 315 
30. Axillary buds not covered by the persistent bases of petioles........... 3l 
PRBUGS SCULLY .t:,20: (on Greeny ae easienan Gane ee ee ee eee Viburnum Lentago 341 
Viburnum prunifolium 343 
31 Budsmotcscurky.. 5... 2.5 ac Shee es eee ts CAE RE Rs ee ee 32 


33. 
33. 


30. 
35. 


37. 
ol. 
39. 
39. 
41. 


41. 


43. 
43. 


45, 
45, 


47. 
47. 


32. Line connecting upper leaf-scars straight or notched; bud-scales 2 pairs; 
Pith brOWMISH.. Gee ce ieee ds Wie eo aoe [ee ele Bee nee Orne eee ae ee 
32. Line connecting upper leaf-scars acute or ligulate; bud-scales 3 pairs; pith 
WIR HUSH ccd ee ren ae tal a USE ts: RGR ROE ee ee Acer Negundo 301 
Terminal bud smooth and lustrous; young bark with longitudinal white lines. 
Acer pennsylvanicum 289 
Terminal bud with grayish appressed pubescence; young bark without white 


HIVES ihe parce shar vee seher ed's atch gvig PR ae ee Acer spicatum 291 
34. Buds acute, brownish; accessory buds lacking....................-: 35 
34. Buds obtuse, reddish; accessory buds usually present...........-..-- 36 
Budsishehtlyzpuberulousiy seer. ce. sees ee ee See Acer saccharum 293 
Budsihoany-pubescentssss ay .245 700 eee seiec Acer saccharum, var. nigrum 295 


36. Bud-scales usually apiculate; twigs with rank odor when broken........ 
Acer saccharinum 297 

36. Bud-scales rarely apiculate; twigs without rank odor when broken...... 

Acer eae 299 


Jia) (e) e\ ay'e [ea le et lela ln 0 @ © 6c eae ts 0 w 0 ie) ie) vie) fee (sue: © (0s wllel'™ (os iul siemens 


Terminal bud absent 


Terminal\bud)presention) 2). eke: . Sed, SE 64 

38suStipule-scars absent. .7 erase. sae nose Se oe Oe Eee 39 

Sou Stipulle=scarsipresent.... 2). ci-c gis ee ee aes el es eee 50 

Bundle-scars 5—- many (often nearly confluent in Osage Orange).........- 40 

Bundle=scarsil—3 (GistimGt)i it. al a cee eee ete ere 45 

40. Leaf-scars deeply V-shaped, nearly surrounding the bud; buds densely 
tOMeNntOSE.). 2. ckiee nes eek LETS et Se 41 

40. Leaf-scars semicircular to heart-shaped, not extending more than half-way 
around: the buds: 22.5 <i.g45 o.ac ec 3 eee oe ce; Ae ene 43 

Mwiestelabrouss usually ola cousins cele velit ieee Rhus glabra 281 

Twigs nobielabrous). sete. eee Tk ne ee 42 

42. Twigs finely pubescent; juice watery................... Rhus copallina 283 

AQNEwies velvety-hairys juice: mnillkay ye. ss ernest ieee ee tee Rhus typhina 279 

Buds superposed, sunk in the bark; pith salmon-pink....Gymnocladus dioica 297 

Buds not superposed, exposed; pith white or ochraceous............--.-- 44 

44. Twigs stout, unarmed; pith ochraceous............ Ailanthus glandulosa 277 


44. Twigs slender, usually armed with axillary thorns; pith white.......... 
Maclura pomifera 20) 


Bundle-scar 1, transversely elongated................. Diospyros virginiana 325 

Bundle=searsi3:./) eee, Pa Ph, cE, SP UR ak 46 

46. Buds subpetiolar, at length breaking through the leaf-scars; stipular 
spines usually presenti. “222.2 sae |. ene Robinia Pseudo-Acacia 273 

46. Buds not subpetiolar; leaf-scars below or partly encircling the buds... .47 

Leaf-sears deeply V-shaped, partly surrounding the buds...............- 48 

Leaf-scars not deeply V-shaped; buds inserted above the leaf-scars. +. .... 49 

48. Superposed buds distinct, glabrous; twigs often with stout branched 
Horns! Rae SOE AG Ce 2 na Gleditsia triacanthos 26) 


48. Superposed buds contiguous, pubescent; twigs unarmed, with fetid odor 
when: byokenielr Rose. URL ee eerie Ptelea trifoliata 275 


——_— + — 9 
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. Buds generally superposed; twigs conspicuously zigzag, dotted with numerous 


MUINITGRWELICeMERGICEIS «2.2 vs 1s,x cinerea LE eee oe Cercis canadensis 271 


. Buds not superposed; twigs not conspicuously zigzag........ Prunus (plums) 372 


50. Buds sub-petiolar; stipule-scars encircling the twig..Platanus occidentalis 22) 
50. Buds not sub-petiolar; stipule-scars not encircling the twig........... dl 


. Bundle-scars in a closed or nearly closed ellipse......................-. 52 
. Bundle-scars scattered or in a single lunate line......................0.- 53 


52. Buds depressed, chiefly lateral to axillary thorns; twigs essentially gla- 
lO OVEY Jo pip hots Rice aE IS eo ee tet hear S Maclura pomifera 209 

52. Buds acute or acuminate; twigs unarmed, pubescent or scabrous........ 
Broussenetia papyrifera 211 


. Whaley lave! SGN GS Soa eee ee CM AAR § ie ns, bee 54 
MVE bletbudtscales’4—“man'y, %.. silico ene Aula ate ence Uk Cee ROR’ 57 

54. Bundle-scars more than 3, irregularly scattered or clustered.......... 55 

Hem UnGle-sCATGIOn IN, d 1UNALE TNE sponse eee srae elses clnciste spacete mete state 56 
. Buds conspicuously lopsided; twigs usually zigzag, reddish or olive. Tilia species 381 


55. Buds not conspicuously lopsided; twigs nearly straight, brownish........... 
Castanea dentata 173 
MO 1B Ns 2 s(0 7 (250) 1 eae ORGS Cot Sofi biGih, SNE ane Ra Salix species 352 
Hombud-scalesiseverals <.25.. 0) sapere eet ant: ok sea eee. Betula species 357 
57. Bundle-scars more than 3, irregularly scattered or clustered...... Morus alba 215 
Sweebundie-scars)i—o. inva lunste liners meer One ta hooks Jk idee oe 58 
58. Buds chiefly subopposite; leaf-scars in + phyllotaxy..Rhamnus cathartica 305 
58. Buds distinctly alternate; leaf-scars not in 3 phyllotaxy.............. 59 
59. Bud tips appressed; pith diaphragmed-stuffed............ Celtis occidentalis 207 
59. Bud tips not oppressed; pith homogeneous.................+-2-+2+00-5 60 


61. 
61. 


63. 
63. 


65. 
65. 


67. 
67. 


69. 
69. 


71. 
ie 


GO. Older twigs with numerous short spurs which are provided with a 
terminal bud and densely covered with leaf-scars; twigs often with 


WANLELE TCE Ha VOR s.\.cirye scenes ae ete cca cna oes oe Betula species 357 
60. Twigs without spurs or wintergreen flavor...................-2-05- 61 
Leaf-scars smooth, covered with a corky layer; bundle-scars depressed. . . .62 
Leaf-scars not smooth, without corky layer; bundle-scars raised.......... 64 


62. Bud-tips with long rusty hairs; twigs gray, mucilaginous. ...Ulmus fulva 201 
62. Bud-tips without long rusty hairs; twigs, brownish, not mucilaginous. .63 
Buds prickly to the touch; twigs often with corky ridges. ...Ulmus racemosa 205 
Buds acute but not prickly to the touch; twigs without corky ridges.... 

Ulmus americana 203 
64. Buds about } of an inch long; twigs about 1/12 of an inch thick; bark 


hehperayish: browns, flake. eee oon eee eee noes. Ostrya virginiana 157 
64. Buds about + of an inch long; twigs about 1/25 of an inch thick; bark 
bluish gray, smooth and fluted................. Carpinus caroliniana 159 
SHIM ULE- SATS PRESEN b t= to oc at, eer Naan ere ner ia eae cat Perats See arts tes 66 
SHIP Ule-SCAESMADSEtaas acc. ERM aries oc ciel cicite Seno e Mlaniots, 46 ce 75 
66. Stipule-scars extending one-half way around the stem or more........ 67 
66. Stipule-scars not extending half way around the stem............... 69 
Visible bud-scales many; pith homogeneous............... Fagus grandifolia 171 
Visible bud-scales 2, united into a hood; pith diaphragmed-stuffed........ 68 
68. Buds pubescent; leaf-scars mostly lunate........... Magnolia acuminata 219 
Magnolia virginiana 217 
68. Buds glabrous; leaf-scars mostly orbicular........ Liriodendron tulipifera 221 
Bundle-scars scattered; first scale of axillary buds lateral..... Quercus species 360 
Bundle-scars 3 or more in a single lunate line; first scale of axil ary buds 
Cinta Gir) Miata eel SAAS AN ae eae SORES HE om cr gch amir 
70. Terminal buds 3-1 inch long, decidedly resinous, fragrant when 
GREG ke oe A in ee pe eee eres 4 AL ea ie cae 71 
70. Terminal buds 3-3 of an inch long, devoid of resin or but slightly 
resinous, not conspicuously fragrant when crushed................ (2 
iiwiemandspud-scales yellowish: : . S020) SSS Seeeee ok eo. Populus deltoides 139 
Twigs and bud-scales usually reddish brown............ Populus balsamifera 135 


Populus candicans 137 
72. Twigs of the season white-tomentose, at least toward the tip........... 
Populus alba 127 
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73. Twigs with conspicuously orange-colored pith......... Populus heterophylla 133 
Ta. Twieswith white pith... ...... 5.4242. henams ce eee eee 74 
74, Buds smooth, lustrous, conical, acute.............. Populus tremuloides 129 
74. Buds downy, dull, ovate, obtuse................ Populus grandidentata 131 
75., Pith with,cross:partitions:< 006 5.hch seeeeeeie cline Cee oe eee 76 
75. Pith homogencous:..;:°. . 5. . os Seveetewe rales. ys epee tera i ie eee 79 
76. Pith diaphragmed-chambered with thin septa; twigs stout........... Ue 
76. Pith diaphragmed-stuffed; twigs slender...................++-200-- 78 
77. Buds tawny; upper margin of leaf-scar with a fringe of hairs; pith dark 
[010 1 eee ee Pecan ails eat otelsi-g-dia'a cad 5 cictaa or ato Juglans cinerea 141 
77. Buds grayish white; upper margin of leaf-scar without hairy fringe; pith light 
rOWD sh ees chee a oe a Cee hoe Cee Ae ee Juglans nigra 143 
78. Buds naked, rusty-brown-tomentose; bundle-scars 5-7... Asimina triloba 223 
78. Buds scaly, essentially glabrous; bundle-scars 3......... Nyssa sylvatica 319 
79. Bundle scars 1; twigs green, spicy-aromatic............ Sassafras variifolium 225 
“79% Bundle-scars more thanvle 24; sede wcrc oe ee eee ee eee 80 
80. Leaf-scars extending nearly around the stem; twigs very stout, with 
MUIMELOUSHCOREICA Np Rickles. «ana ele eeriee Aralia spinosa 313 
80. Leaf-scars not extending half way around the stem.................. 
81. Bundle-scars more than 5, irregularly scattered or arranged in a sere 
lines). ¢.o2 f eetiddese me feed icine fe eee 2 
Sl. Bundle-scars)3=5, inva dumate line... .. <-> - cis heretic ener 6 
82. Buds small; bark of twigs mottled; pith terete............. Rhus Vernix 285 
82. Buds large; bark of twigs not mottled; pith angular................. 3 
83. Buds bright yellow; bud-scales 4-6 valvate in pairs....... Carya cordiformis 155 
83. Buds not bright yellow; bud-scales 10 or more, imbricated............... 84 
84. Terminal buds chiefly less than 2/5 of an inch long; bud-scales close, 
generally glandular; twigs slender..................--- Carya glabra 153 
Carya microcarpa 151 
84. Terminal buds chiefly more than 2/5 of an inch long; bud-seales rather 
loose, essentially glandless; twigs rather stout...................- 85 
85. Outer bud-scales early caducous; inner bud-scales pale yellowish gray and 
11) 9) (Are Oe Ce OS EE EEE Oe Goo ones a ole Gc Carya alba 149 
85. Outer bud-scales persisting through the winter................ Carya ovata 145 
86. Leaf-scars semi-circular to broadly lunate, 3-1/5 of an inch in diameter; 
bundle-scars large, annular; older twigs often corky-winged...... 
Liquidambar Styraciflua 227 
86. Leaf-scars narrowly lunate or otherwise less than + of an inch in 
diameter: Js2...0 Ue eee alg s DOL os Oe ORR OEE Oe Oe 87 
87. Some of the upper buds more than 7 of an inch in length................ 88 
87. Upper buds never more than 4 of an inch in length....................-. 89 


89. 
89. 


91. 
oF 


93. 
93. 


88. Buds lance-linear; bundle scars 3; pith greenish white, angular... . 
Amelanchier canadensis 241 
Amelanchier laevis 241 
88. Buds ovate; bundle-scars 3-5; pith brownish, terete... .Pyrus americana 237 
Pyrus Aucuparia 239 


Internodes very unequal; branches much exceeding the parent axis.... 
Cornus alternifolia 317 
Internodes essentially equal; branches shorter than the parent axis........ 90 
90. Terminal bud narrowly ovate, its scales narrow, thickened and usually 
oS toothed... oastik ear eee iO CSR EEE Pyrus coronaria 233 
90. Terminal bud usually broadly ovate or hemispherical, its scales broadly 
ovate ‘and thins. 20.62 5.0.05 64 0s 220d SRR ee Tene oeeeee 91 
Leaf-scars in 4 phyllotaxy; bud-scales thick; twigs with long slender, often 
falcate: thOPNS! Ss ie. 6 o<occscs os tie eee Crataegus pedicellata 243 
Leaf-scars in 2/5 phyllotaxy; bud-scales thin; twigs unarmed or if armed, 
with branch-likejspines(orispurs. 0... see eee eee eet 92 
92. Buds grayish-white, tomentose, obtuse..................- Pyrus Malus 235 
92. Buds brownish, glabrous or slightly pubescent...................-.: 93 
Buds conical; twigs without cherry-taste.................. Pyrus communis 231 
Buds ovate, somewhat constricted below; twigs generally with cherry taste. . 


Prunus (cherries and peach) 372 


I think that I shall never see 

A poem lovely as a tree. 

A tree whose hungry mouth is pressed 

Against the earth’s sweet flowing 
breast ; 


A tree that looks at God all day 
And lifts her leafy arms to pray; 


~ 


( 


A tree that may in summer wear 
A nest of robins in her, hair; 


Upon whose bosom snow has lain; 
Who intimately lives with rain. 


Poems are made by fools like me, 
But only God can make a tree. 


By Joyce KILMER 
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PLATES WITH LEGENDS AND TABULATED 
DESCRIPTIVE INFORMATION 
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. A branch with staminate flowers x % 7 


. Oyuliferous and cover-scale, upper side, 10. Scale from mature cone, upper 


White Pine, Weymouth Pine 
Pinus Strobus L. 


7. A fruiting branch, showing mature cones, 


A stamen, front view x 5 second year x % 

A stamen, lateral view x 5 8. A fruiting branch, showing cones, first 

A branch with ovulate flowers x %4 year x 1% 

Cover-scale, lower side x 10 9. Seale from mature cone, lower side x % 
side, 

showing seeds x %4 


showing ovules x 10 
11. Winged seed x 1 
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PINACEAE 
Pinus Strobus L. 


White Pine, Weymouth Pine 


Habit — The tallest conifer of New York State, rarely at maturity attaining 
a height of 150 feet, usually 80 to 110 feet in height, with a trunk diam- 
eter of 3-4 feet. Trees growing in dense stands have small crowns with 
boles with little taper and free from branches for a long distance above 
the ground. In the open the crown is large and broadly conical; the bole 
is often forked, tapers abruptly, and bears whorls of branches (usually in 
fives) which persist nearly to the ground. 


Leaves — Borne in fascicles of 5, needle-shaped, 3-sided, soft and flexible, blu- 
ish-green, 3-5 inches long. New leaves at first surrounded by a deciduous 
sheath, attaining full size during August, and persisting through the 
second, rarely to the third season. 


Flowers — Appearing in late May or early June, monoecious, borne in cones. 
Staminate cones clustered at the base of the growth of the season, about 14 
of an inch long, oval and yellow at maturity. Ovulate cones solitary ot 
in small groups near the top of the growth of the season, oblong-cylindric, 
about 1% of an inch in length, stalked, upright, pinkish purple at pollina- 
tion. 


Fruit — A cylindrical green cone, 5 to 10 inches long, long-stalked and pen- 
dant, attaining full size during July of the second year, turning brown 
and opening in the autumn. Opened cones fall during the winter and 
following spring. Cone-scales thin, but slightly thickened at the apex, 
unarmed. Seeds reddish-brown, winged, about 1% of an inch long. 


Winter characters — Branchlets slender, at first green and coated with rusty 
tomentum, later smooth and light orange-brown and roughened by the 
fascicle-scars. Buds 4—% of an inch in length, ovate-oblong, acuminate, 
with many long-pointed and overlapping scales. Mature bark dark gray, 
thick, divided by shallow fissures into broad, continuous ridges. 


Habitat — Prefers rich, moist, well-drained soils, but thrives on sandy and 
gravelly sites. Found in a wide range of habitats. Forms nearly pure 
stands in many localities; in others in small groves intermixed with 
deciduous species. 


Range — Eastern Canada, Maine to Minnesota, south along the Alleghany 
Mountains to northern Georgia. Zones A, B, C, and D. 


Uses — The most important timber tree of the northeastern states. Wood 
light, soft, weak, resinous, straight-grained, easily worked, light brown, 
occasionally with a tinge of red, with thin, whitish sapwood. Used for a 
great variety of purposes where a soft, easily-worked wood is desired. 
White pine is of rapid growth, responds readily to propagation, and is 
widely used in reforestation. Planted both here and abroad (Weymouth 
Pine) for shade and ornament. 


CEL eae 
Hii 

3539 
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Pitch Pine 


Pinus rigida Mill. 


1. A branch with staminate flowers x 14, 7. A fruiting branch showing cones, first 
2. A stamen, front view x 5 vear x % 

3. A stamen, lateral view x 5 S. A fruiting branch showing mature cones, 
4. A branch with ovulate flowers x 1% second year x ¥ 


o. Cover and ovuliferous seale, lower side A fascicle showing needles x 1 
Tits) 10. Scale from mature cone, lower side x 1 
6. Ovuliferous scale, upper side, showing 11. Seale from mature cone, upper side, 
ovules x 15 showing seeds x 1 
12. Winged seed x 1 


i ee 
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PINACEAE 
Pinus rigida Mill. 


Pitch Pine 


Habit — A tree occasionally 70-80 feet in height, usually 40-60 feet tall, with 
a trunk diameter of 2-3 feet. Crown in young trees narrowly pyramidal 
and open, the horizontal branches stout, rigid, produced in regular, rather 
distant whorls. In old trees the crown becomes irregular, thin and 
rounded, consisting of coarse, gnarled branches, OES pendulous at the 
tip, bearing tufts of yellow-green foliage. 


Leaves — Borne in fascicles of 3, needle-shaped, sharply serrulate, stout, 
blunt-pointed, rigid, yellowish green, 3-5 inches long, divergent from a 
short sheath, falling during the second or third season. 


Flowers — Appearing in May and early June, monoecious, borne in cones. 
Staminate cones, clustered at the base of the growth of the season, about 
*%, of an inch long, cylindrical, somewhat flexuous, yellow at maturity. 
Ovulate cones solitary or clustered, lateral near the top of the growth 
of the season, subglobose, about % of an inch long, borne on short, stout 
stalks, upright and reddish green at pollination. Scales acuminate, 
divergent. 


Fruit — An ovate-conical or ovoid, prickly, green cone, 1 to 3 inches long, 
sessile or nearly so, usually at right angles to the branch, attaining full 
size during early autumn of the second year, opening tardily during the 
late fall and winter, and remaining on the trees for a decade or more. 
Cone-scales thickened at the apex, armed with a short, rigid, recurved 
prickle. Seeds dark brown or dull black, winged, about 44 of an inch 
long. 


Winter characters — Branchlets stout, roughened by the persistent, decurrent 
leaf-bases of the scale-leaves which subtended the fascicles, at first dull 
orange, later dark grayish brown. Buds %-% of an inch long, ovate 
or obovate-oblong, acute, with lanceolate, dark chestnut-brown scales, 
scarious and fringed at the margins. Mature bark dark reddish brown, 
thick, divided by deep furrows into broad, flat-topped ridges. 


Habitat — Occurs on gravelly uplands and sandy plains, rarely in cold 
swamps. Thrives well on barren sandy sites. Common in the north 
on glacial soils. 


Range — New Brunswick to Lake Ontario, south in the Atlantic States to 
northern Georgia, and west into West Virginia, Tennessee and Kentucky. 
Zones B and C. 


Uses — Of less importance than White or Red Pine as a source of lumber. 
Wood light, soft, coarse-grained, brittle, light brown or red, with thick 
yellowish-white sapwood. Occasionally converted into luniber. Of some 
value in reforestation because of its adaptability to poor soils and its 
fire-resisting qualities (thick, corky bark). Mature trees generally have 
a picturesque appearance. 


-“l DOUR Cobo 


Scrub Pine, Jersey Pine 
Pinus virginiana Mill. | Pinus inops Ait.] 


A branch with staminate flowers x % 

. A stamen, lateral view x 10 

A stamen, front view x 10 

. A branch with ovulate flowers x % 

. Cover-scale, lower side x 10 

. Ovuliferous scale, upper side, showing 
ovules x 10 

A fruiting branch showing a mature cone, 
second year x % 


. A fascicle showing needles x % 
. A fruiting branch, showing eones, first 


year x % 


. Scale from mature cone, upper side, 


showing seeds x 1 


. Scale from mature cone, lower side, x 1 
. Winged seed x 1 
. Mature cone, after seed dispersal x %& 
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PINACEAE 


Pinus virginiana Mill. [Pinus inops Ait.] 


Scrub Pine, Jersey Pine 


Habit — In New York State, a small tree usually 30-40 feet in height, with 
short trunk rarely more than 18 inches in diameter. Farther south and 
west it occasionally attains a height of 100 feet, with a trunk 2-3 feet 
in diameter. Crown in young trees pyramidal, reaching to the ground; 
in older trees open, flat-topped, pyramidal, with long horizontal or pen- 
dulous branches in remote whorls. 


Leaves — Borne in fascicles of 2, needle-shaped, semi-cylindrical, rather stout, 
closely serrulate, acute, soft and flexible, generally twisted and diver- 
gent, bright green and fragrant, 144-3 inches long, persisting three or 
four years. 


Flowers — Appearing in April and May, monoecious, borne in cones. Stami- 
nate cones in crowded clusters at the base of the growth of the season, 
about 14 of an inch long, oblong, pale orange-brown at maturity. 
Ovulate cones solitary or paired near the middle of the growth of the 
season, subglobose, about 14 of an inch long, long-pedunculate, pale 
green tinged with rose. 


Fruit — An oblong-conical, prickly, bright green cone, 2-3 inches long, erect, 
nearly sessile, often slightly curved, attaining full size the second autumn, 
turning dark reddish-brown, and slowly setting free the seeds. Opened 
cones persist on the branches for 3-4 years. Cone-scales thin, flattened, 
thickened at the apex, and terminated by a prickle.. Seeds pale brown, 
winged, about 14 of an inch long. 


Winter characters — Branchlets slender, tough, rather flexible, at first glau- 
cous and greenish purple, at length grayish brown. Buds 14%4-% of an 
inch in length, ovate, acute, with ovate, acute, dark chestnut-brown scales, 
the scale-tips soon reflexed. Mature bark dark brown tinged with red, 
thin, shallowly fissured with scale-like plates. 


Habitat — Thrives on poor, sandy soils, spreading rapidly over abandoned 
fields and cut-over areas. Frequent on the sand-barrens of New Jersey. 


; Range — Long Island and Staten Island, New York, south through eastern 
Pennsylvania to Georgia and Alabama, west to Indiana, Kentucky and 
Tennessee. Attains its best development west of the Alleghany Mountains, 
Zone A. 


Uses — Of little value as a timber tree in the east because of its small size. 
Wood light, soft, brittle, coarse-grained, durable in contact with the soil, 
pale orange with thick, nearly white sapwood. Used for fuel and occa- 
sionally converted into lumber. In reforestation, important as a ‘‘cover’’ 
tree because of its rapid regeneration on exhausted lands. Of little 
ornamental value. 
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Jack Pine, Gray Pine, Scrub Pine 


Pinus Banksiana Lamb. [Pinus divaricata (Ait.) Du Mont de Cours] . 
1. A branch with staminate flowers x %4 7. A fruiting branch showing mature cone, : 
2. A stamen, front view x 15 second year x % 
3. A stamen, lateral view x 15 S. Mature cone x 1 : 
4, A branch with ovulate flowers x % 9. A fascicle showing needles x 1% | 
5. Cover and ovuliferous scale, lower side 10. Scale from mature cone, lower side x 1% | 

See nits 11 Scale from mature cone, upper side, 
6. Ovuliferous scale, upper side, showing showing seeds x 1% 
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ovules x lo 12. Winged seed x 1% 
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PINACEAE 
Pinus Banksiana Lamb. [Pinus divaricata (Ait.) Du Mont de Cours] 


Jack Pine, Gray Pine, Scrub Pine 


Habit — Usually a small tree 15-40 feet in height, with a trunk diameter of 
9 to 15 inches and a scrubby, stunted, irregular crown which often extends 
to the ground. At its optimum range it becomes 70 feet in height, with 
a straight trunk free from branches for twenty or more feet. Gnarly, 
scraggly specimens common on poor soils. Branches large, spreading, 
characteristically clothed with short needles and ineurved cones. 


Leaves — Borne in fascicles of 2, needle-shaped, semi-cylindrical, stout, stiff, 
generally curved and twisted, dark green, *4-114 inches long, falling 
gradually during the second and third years. Fascicle-sheath short and 
persistent. 


Flowers — Appearing in May and June, monoecious, borne in cones. Staminate 
cones in crowded clusters at the base of the growth of the season, about 
1% of an inch long, oblong, yellow at maturity. Ovulate cones in clusters 
of 2-4, borne laterally on the shcots of the season (often two clusters to 


a shoot), subglobose, about %4 of an inch long, upright, stalked, dark 
purple at pollination. 


sessile, erect, and strongly curved, attaining full size the second autumn, 
turning light yellow and remaining closed for several years. Cones persist 
on the branches for a decade or more. Cone-scales thickened at the apex, 
armed with minute, incurved, often deciduous prickles. Seeds dark 
brownish black, winged, about *4 of an inch long. 


Fruits — An oblong-conical, dull purple or green cone, 1144-2 inches long, 
g pur} g 2 g 


Winter characters — Branchlets slender, roughened by the persistent, decur- 
rent bases of the scale-leaves, at first pale yellowish green, at length 
becoming dark purplish brown. Buds 4%—% of an inch long, ovate, blunt, 
with ovate-lanceolate, pale chestnut-brown scales with spreading tips. 
Mature bark dark brown slightly tinged with red, thin, divided irregularly 
into narrow, rounded ridges, scaly on the surface. 


Habitat — Found on sterile sandy soils and rocky ridges, more rarely on 
lowlands and boggy plains. Often covers great tracts of barren lands 
and sand dunes, mingling with other stunted trees. 


Range — Nova Scotia westward to the North West Territory and British 
Columbia, south to northern New England, New York, Michigan, northern 
Tllinois and central Minnesota. Of largest size in the region north of 
Lake Superior. Zones C and D. 


Uses — Of little importance as a timber tree. Wood light, soft, weak, close- 
grained, pale brown to orange in color with a thick white sapwood. Used 
for pulp in admixture with other woods. Occasionally manufactured into 
lumber, railroad ties, etc. 
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Short-leaved Pine, Yellow Pine 
[Pinus mitis Michx.] 
. A fascicle showing three needles x 14 


Pinus echinata Mill. 


A branch with staminate flowers x %4 

A stamen, lateral view x 10 

A stamen, front view x 10 

A branch with ovulate flowers x % 
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PINACEAE 
Pinus echinata Mill. [Pinus mitis Michx.] 
Short-leaved Pine, Yellow Pine 


Habit — A tree at maturity attaining a height of 80-100 feet, occasionally 
120 feet, with a trunk diameter of 3-4 feet. Crown broad, pyramidal, 
truncate, consisting of slender, somewhat pendulous, very brittle branches. 
Trunk long, clean, somewhat tapering. 


Leaves — Borne in fascicles of 2-3 (rarely 4), needle-shaped, closely ser- 
rulate, abruptly pointed, soft and flexible, dark bluish green, 3-5 inches 
long, persisting from two to five years. 


Flowers— Appearing in April and May, monoecious, borne in cones, 
Staminate cones clustered at the base of the growth of the season, nearly 
sessile, about %4 of an inch long, oblong-cylindrical, pale purple at 
maturity. Ovulate cones usually in pairs or clusters of three or four, 
rarely solitary, subterminal on the growth of the season, oblong to sub- 
globose, about 43 of an inch long, on stout ascending stalks, pale rose- 
colored at pollination. 


Fruit — An ovate or oblong-conical, chestnut-brown cone, 1144-2 inches long, 
subsessile, horizontal or pendant, attaining full size and maturity during 
the second autumn. Opened cones persist on the branches for several 
years. Cone-scales with slightly thickened ends, equipped with weak, 
usually deciduous prickles. 


Winter characters — Branchlets stout, brittle, somewhat rough, at first pale 
green or violet, glaucous, later dark reddish brown and scaly. Buds 
¥—-Y of an inch long, ovate, obtuse, with ovate-lanceolate, closely imbri- 
cated, chestnut-brown scales which are divided above the middle into 
matted filaments. Mature bark dark brown tinged with red, divided by 
fissures into irregular, scaly, angular plates. 


Habitat — Occurs on a wide range of sites on plains, foothills, and table- 
lands. Thrives on poor clayey and sandy soils. Grows in pure stands 
or intermixed with hardwoods, generally the latter in the east. 


Range — Staten Island, New York, Pennsylvania, south to Georgia, and west 
to Missouri, Oklahoma and Texas. Zone A, 


Uses — An important timber species, ranking second in importance among 
the Southern Yellow Pines. Wood heavy, heard, strong, resinous, coarse- 
grained, variable in quality, orange or yellowish brown in color with pale 
white sapwood. Largely manufactured into lumber for a variety of pur- 
poses. Within its natural range valuable in reforestation because of the 
ease of self-generation. 


Red Pine, Norway Pine 
Pinus resinosa Ait. 


. A branch with staminate flowers x 1% Ss. A fruiting branch showing mature cones, 

2~A stamen, front view x_5 second year x 4 

3. A stamen, lateral view x 5 9. A fascicle showing needles x % 

4. A branch with ovulate flowers x 14 10. Seale from mature cone, upper side, 

5. Cover-scale, lower side x 15 showing seeds x 1 

G. Ovuliferous and cover-seale, uppér side, 11. Scale from mature cone, lower side x 1 
showing ovules x 15 12. Winged seed x 1 


7. A fruiting branch showing cones, first 
year), xX 
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PINACEAE 


Pinus resinosa Ait. 


Red Pine, Norway Pine 


Habit — A tree, usually 50-75 feet in height, occasionally 100 feet, with a 
trunk diameter of 2-3 feet. Crown at first broadly pyramidal, with 
stout, thick-spreading branches which are more or less pendulous and 
clothe the bole to the ground, in age forming an open, round-topped head. 


Leaves — Borne in fascicles of 2, needle-shaped, semi-cylindrical, soft and 
flexible, dark green and shining, 4-6 inches long, falling during the fourth 


and fifth season. Fascicle-sheaths persistent. 


Flowers — Appearing in May and early in June, monoecious, borne in cones. 
Staminate cones in dense clusters at the base of the growth of the season, 
solitary or in whorls of 2-3 near the top of the growth of the season, 
subglobose, about % of an inch long, stalked, upright, scarlet at 
pollination. 


Fruit — An ovate-conical, green cone, 2-2% inches long, subsessile, horizontal, 
attaining full size during the second summer, turning lght chestnut- 
brown and opening in the autumn. Opened cones persist on the branches 
until the following season. Cone-seales with slightly thickened and 
ridged end, unarmed. Seeds dark chestnut-brown, winged, about 4% of 
an inch long. 


Winter characters — Branchlets stout, roughened by the persistent bases of 
the leaf-buds, at first orange in color, when older, light reddish brown. 
Buds %4-—*%4 of an inch long, ovate, acute, with lanceolate, loosely imbri- 
‘ated, chestnut-brown scales, white and fringed on the margins. Mature 
bark light reddish brown, thick, divided by shallow fissures into broad, 
flat ridges. 


Habitat — Thrives on dry, gravelly ridges and sandy plains where poor soils 
are found. Rare on low, wet ground. Usually forms open groves of a 
few acres extent, scattered through forests of other species. 


Range— A northern species widely distributed in southeastern Canada, 
Maine, west through the northern states to Minnesota, south through 
New England and Pennsylvania. Zones C and D. 


Uses — An important timber species. Wood light, hard, close-grained, pale 
red with thin, yellowish white sapwood. Used for structural timber in 
bridges, boat construction, piles, etc. Red Pine is a prolific seeder and 
lends itself to ‘‘natural’’ reforestation. It is of ornamental value. 
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Tamarack, Larch, Hackmatack 
arix laricina (Du Roi) Koch. [Larix americana Michx.] 


1. A branch wi-s staminate flowers x 1 7. A fruiting branch showing mature cones 
2. A stamen, front view x 10 x % 

3. A stamen, lateral view x 10 8. Scale from mature cone, upper side, show- 
4. A branch with ovulate flowers x 1 ing seeds x 2 

5. Cover-seale, lower side x 5 9. Winged seed x 5 


G. Ovuliferous and cover-seale, upper side, 10. A winter twig x % 
showing ovules x 5 
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PINACEAE 
Larix laricina (Du Roi) Koch. [Larix americana Michx.] 
Tamarack, Larch, Hackmatack 


Habit— A tree of medium stature, under optimum conditions sometimes 
50-110 feet in height, with a trunk diameter of 2-3 feet, usually much 
smailer, shrubby near the northern limit of its range. Crown in yeung 
trees narrowly pyramidal, often extending to the ground, in older trees 
in abundant light, forming a broad, open head. Branches slender, slightly 
ascending, feathery with the foliage. 


Leaves — Linear, triangular, rounded above and ridged beneath, pale green, 
34-114 inches in length, deciduous in the autumn of the first year. On the 
growth of the season they occur singly in spirals, on the older growth 
in clusters terminating short lateral spurs. 


Flowers — Appearing in May and June with the leaves, monoecious, borne 
in cones. Staminate cones arise laterally along the 1—2-year twigs, 
subglobose, sessile, about 4 of an inch long, yellow at maturity. Ovulate 
cones lateral on 1—8-year twigs, scattered, oblong, about 4% of an inch 
long, short-stalked, consisting of rose-colored bracts with green tips 
subtending rose-red fertile scales. 


Fruit — An oblong, obtuse, chestnut-brown cone, %4-%4 of an inch long, borne 
on a stout, short, incurved stalk, attaining full size in the autumn of the 
first year and setting free its seeds during the fall and winter. Opened 
cones turn darker with age and persist on the twigs for a season or two. 
Cone-scales about 20 in number, strongly concave and semi-orbicular, 
usually with erose margins. Seeds light brown, winged, about 4% of an 
inch long. 


Winter characters — Terminal branchlets light orange-brown with small, 
lustrous, globose, red buds. Two and three-year branches darker, with 
short lateral spurs. Mature bark thin, close, separating at the surface 
into thin, reddish brown seales. 


Habitat — In the southern part of its range, mostly confined to cold, springy 
swamps, further northward inhabiting well-drained uplands and_hill- 
sides. Extending to the limit of tree growth beyond the Arctic Cirele 
and becoming greatly dwarfed. 


Range — Newfoundland west to Alaska and British Columbia, south through 
the northern states to northern Pennsylvania, West. Virginia, northern 
Indiana and Illinois, Wisconsin and central Minnesota. <A transcontinen- 
tal species. Zones B, C, D, and E. 


Uses — Wood hard, heavy, strong, coarse-grained, light brown with thin, 
nearly white sapwood, very durable in contact with the soil. Used largely 
‘‘hewn’’ for fence posts, telegraph and telephone poles, railre-d ties, ete. 
The tree is grown for ornament and is especially adapted, hough not 
restricted, to moist sites, 


White Spruce, Cat Spruce 
P. [Picea alba (Ait.) Link] 


Picea canadensis (Mill.) B. S. and 
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PINACEAE 
Picea canadensis (Mill.) B. S. and P. [Picea alba (Ait.) Link, Picea glauea 
Vass. | 


White Spruce, Cat Spruce 


Habit — A tree in the east attaining a height of 60-70 feet at maturity, with 
a trunk diameter of 1-2 feet, in the western part of its range sometimes 
becoming 150 feet in height. Crown irregularly and openly pyramidal, 
obtuse at the apex, consisting of long, rather stout, upeurving branches 
which are densely clothed with pendant laterals. 


Leaves — Borne on sterigmata in dense spirals, those on the under side 
curving upward and causing the foliage to appear crowded on the upper 
side of the twigs, awl-shaped, 4-sided, acute to acuminate at the apex, 
glaucous green when young, becoming dark bluish-green, %-%4 of an 
inch long, falling gradually after 7-10 years. 


Flowers — Appearing in May and early June, monoecious, borne in cones. 
Staminate cones terminal or subterminal, borne on stalks nearly 4% of 
an inch long, %4—%4 ef an inch long, reddish yellow at maturity. Ovulate 
cones terminal or subterminal, borne on different branches, oblong-cylin- 
drical, %—%4 of an inch long, reddish or yellowish green at pollination. 


Fruit — An oblong-cylindric, nearly sessile,- green cone, 4-244 inches in 
length, attaining full size by the middle of the summer, at maturity turn- 
ing pale brown and shining, falling during the autumn soon after the 
seeds are set free. Cone-scales rounded, pale brown, with nearly entire 
margin. Seeds brown, winged, about 4% of an inch long. 


Winter characters — Branchlets stout, orange-brown during the first autumn 
and winter, at length dark grayish brown. Buds %—-% of an ineh in 
length, broadly ovate, blunt, with lhght chestnut, ciliate scales, rounded 
at the apex. Mature bark gray, tinged with brown, thin, separating into 
thin, plate-like scales. 


Habitat — Typically found on low, moist, alluvial soils along the banks of 
streams, shores of lakes and ponds, and the borders of swamps. In the 
northeast occurring along the sea-cliffs where it is continually bathed 
with salt spray. Extending in the far north, in company with Tamarack 
and Black Spruce, to the limit of tree growth beyond the Arctic Circle. 


Range — Labrador and Newfoundland to Alaska, south through Canada into 
New England, northern New York, Michigan, Wisconsin, Minnesota, the 
Dakotas and northern Montana. <A transcontinental species. Zones C, D, 
and E. 


Uses — An important timber tree within its optimum range. Wood light, 
soft, fine-grained, weak, light yellow with scarcely distinguishable sap- 
wood. Usually not separated in the trade from that of Red Spruce and 
used for similar purposes. The principal source of wood pulp at the 
present time. 
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Red Spruce 


Picea rubra (Du Roi) Dietr. [Picea rubens Sarg. ; Picea australis Small. | 


1. A branch with staminate flowers x 1 7. A fruiting branch showing mature cones 
2. A stamen, front view x 5 x % 

3. A stamen, lateral view x 5 8S. Scale from mature cone, upper side, show- 
4. A branch with ovulate flowers x 1 ing seeds x 2 

5. Cover and ovuliferous scale, lower sidex5 9. Winged seed x 2 


6. Ovuliferous-scale, upper side, showing 
oyules x 6 
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PINACEAE 


Picea rubra (Du Roi) Dietr. [Picea rubens Sarg.;.Picea australis Small. | 


Red Spruce 


Habit — A tree at maturity attaining a height of 70-80 feet, with a trunk 
diameter of 2-3 feet, occasionally becoming 100 feet tall, on high moun- 
tain slopes often dwarfed and shrubby. Crown, where light permits, 
narrowly conical, consisting of slender spreading branches reaching nearly 
or quite to the ground. When crowded in the forest, the crown is greatly 
reduced in size (sometimes to a mere tip), leaving the bole clean for 
two-thirds of its length. 


Leaves — Borne on sterigmata in close spirals, standing out from all side 
of the branches, ascending, awl-shaped, 4-sided, blunt or acute at tht 
apex; curved inward above the middle, yellowish green and lustrous at 
maturity, 4—% of an inch long, falling gradually after the sixth year. 


_ Flowers — Appearing in April and May, monoecious, borne in cones. Stami- 
nate cones terminal or subterminal, short-stalked, about 14 of an inch 
long, oval, bright red at maturity. Ovulate cones terminal or subtermi- 
nal, on different branches, oblong-cylindrical, about %4 of an inch in 
length, reddish green at pollination. 


Fruit — An ovate-oblong, purplish, light green cone, 1-214 inches in length, 
borne on short, usually straight peduncles, attaining full size by the 
middle of the summer, turning light reddish brown and shining at 
maturity, opening and beginning to fall in the late autumn, a few per- 
sisting until the following summer. Cone-scales rounded, reddish brown, 
with entire margin. Seeds dark brown, winged, about 1% of an inch long. 

Winter characters — Branchlets rather stout, light reddish or orange-brown, 
covered with rusty-brown hairs, becoming dark brown and smooth the 
second season. Three- and four-year branches scaly. Buds %4—% of an 
inch in length, ovate, acute, with closely appressed, acute scales. Mature 
bark reddish brown, thin, flaking off in thin scales. 


Habitat — Attaining its best development on well-drained uplands, table- 
lands, and mountain slopes, often in admixture with Yellow Birch, Beech, 
and Maple, likewise invading swamps in company with Black Spruce and 
Tamarack. The common spruce of the Adirondacks. Thrives well on 
thin soils. 

Range — Newfoundland southwest through the elevated portions of New 
England and New York, thence along the Alleghanies to Georgia. Zones 
C, D, and E. 

Uses — An important timber tree, ranking second only to White Pine in the 
state as a timber-producing species and, due to the exhausted supply of 
the last, the most important timber tree of the forests of the northeastern 
states. Wood light, soft, even-grained, reddish yellow with nearly white 
sapwood, resonant. Largely manufactured into lumber and used for a 
variety of purposes where a soft, easily workable wood is required. The 
best wood for the sounding boards of musical instruments because of its 
resonant qualities. An important source of chemical wood pulp. 
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Black Spruce 
Picea mariana (Mill.) B. S. and P. [Picea nigra (Ait.) Link. ] 


A branch with staminate flowers x % 


A stamen, front view x 10 


A stamen, lateral view x 10 
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9. Winged seed x 4 
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PINACEAE 
Picea mariana (Mill.) B. 8. and P. [Picea nigra (Ait.) Link. 
Black Spruce 


Habit — Usually a small tree 10-30 feet in height with a trunk diameter of 
4-12 inches, occasionally at its optimum range reaching a height of 100 
feet. An extremely variable form. Crown narrowly pyramidal, irregular 
and open, in exposed trees often extending to the ground. Branches shovt, 
declined but curving upward at the ends, the basal ones frequently taking 


root and sending up shoots (layering). 


Leaves — Borne on sterigmata in close spirals, standing out from all sides 
of the branches, awl-shaped, 4-sided, blunt at the apex, straight or slightly 
eurved, bluish green, 144—%4 of an inch long, falling gradually after 7-10 


years. 


Flowers — Appearing in May and early June, monoecious, borne in cones. 
Staminate cones terminal or subterminal, almost sessile, about 1% of 
an inch long, cylindrical to subglobose, dark red at maturity. Ovulate 
cones terminal or subterminal, on different branches, oblong-cylindrical 
about 44 of an inch long, purple at pollination. 


Fruit — An ovate, purplish brown cone, %-1% inches in length, borne on 
short incurved peduncles, strongly reflexed, attaining full size early in 
the summer, turning grayish brown and opening gradually in the autumn 
but remaining on the trees many years. Cone-scales rounded, dull gray- 
ish brown, with erose margins. Seeds dark brown, winged, about % of 
an inch long. 


Winter characters — Branchlets at first light or yellowish brown and cov- 
ered with short rusty hairs, during the second year becoming dark brown 
glabrous, and scaly. Buds %—-%4 of an inch long, ovate, acute, puberu- 
lent, light reddish brown, with closely appressed scales. Mature bark 
grayish brown, thin, flaky, with appressed scales. 


Habitat — Typically found in sphagnum bogs and cold, springy swamps, more 
‘rarely on drier, better-drained uplands and rocky slopes. In company 
with Tamarack, extending northward to the limit of tree growth where 
specimens two or three feet in height are found bearing cones. 


Range — A transcontinental species extending from Labrador to Alaska, 
south through. New England and New York to Pennsylvania, northern 
Virginia, Michigan, Wisconsin and central Minnesota. Zones C, D, and KE. 


Uses — Rarely sawed into timber in the state because of its small stature. 
Wood light, soft, weak, pale yellowish white with thin sapwood. Used 
largely in the manufacture of chemical pulp. Varieties of the Black 
Spruce (as the Hudson Bay form) are used ornamentally. Often cut for 
Christmas trees. 
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PINACEAE 
Abies balsamea (L.) Mill. 


Balsam Fir, Balsam 


Habit — A tree usually 40-60 feet in height with a trunk diameter of 1-1% 
feet, under optimum conditions sometimes attaining a height of 80 feet. 
In young trees growing in the open, the crown is pyramidal, open and 
broad-based, consisting of slender, elongated, horizontal branches in rather 
distant whorls of 4-5, the lower sometimes slightly pendulous. Under 
crowded forest conditions the lower branches subsequently die, leaving 
a reduced spire-like crown. 


Leaves— Borne spirally, those on the young growth or sterile branches 
appearing 2-ranked, spreading at right angles to the twig, those near 
the top of the crown incurved, almost erect, entirely clothing the branches 
on the upper side, stalkless, oblong-linear, flat, generally blunt, entire 
margined, dark green and shining above, with 2 broad, white-glaucous 
.lines beneath, each consisting of about 6 rows of stomata, 44-14% inches 
long, about 1/16 of an inch wide. 


Flowers — Appearing in May, monoecious, borne in cones. Staminate cones 
borne on the growth of the preceding season from axillary buds, clothed 
at the base by persisting bud-seales, oval to oblong-cylindrical, yellow at 
maturity tinged with reddish purple. Ovulate cones borne similarly but 
confined to the upper side of the topmost branches, erect, oblong-cylindri- 
cal, about 1 inch long, consisting of purple bracts with green, caudate tips. 


Fruit — An erect, oblong-cylindrical, puberulous, dark purple cone, 214-4 
inches long, rounded at the apex, usually bearing globules of resin, 
maturing in the autumn of the first year. Cone-scales usually slightly 
longer than broad, thin, fan-shaped, longer than the bracts, deciduous 
from the upright cone-axis. Seeds winged, about 44 of an inch long, 
equipped with resin vescicles. 


Winter characters— Branchlets slender, usually borne opposite, pubescent, 
at first yellowish green, becoming at length grayish brown tinged with 
purple, smooth and somewhat lustrous. Buds about 1/5 of an inch long, 
clustered at the ends of the twigs, globose to ovate, covered with a resi- 
nous exudation, with dark orange-green, lustrous bud-scales. Bark on 
young branches pale gray, thin, smooth, marked by raised areas denoting 
the presence of resin cysts. Mature bark pale reddish brown, separating 
into small, irregular, scaly plates. 


Habitat — Thrives best on moist sites in swamps and peat bogs, or on moun- 
tain tops and slopes where condensation offers sufficient moisture. <A 
common tree of the Adirondacks in low situations associated with Red 
and Black Spruce, Tamarack, and Hemlock. 


Range — Labrador west to Athabasca and Alberta, south into the states from 


Maine to Minnesota, and along the mountains to Virginia. Zones D 
and E. 


Uses — Of little value as a source of lumber. Wood light, soft (of cheesey 
consistency when green), coarse-grained, not durable, pale brown tinged 
with yellow, with thick, lighter sapwood. Used with more valuable spe- 
cies in the manufacture of pulp. Balsam is occasionally used ornament- 
ally and as a Christmas tree. The Canada balsam of commerce is derived 
from this tree. 
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Tsuga canadensis (L.) Carr. 


. A branch with staminate flowers x 1 

>. A stamen, front view x 20 

. A stamen, lateral view x 20 

A branch with ovulate flowers x 1 
Ovuliferous and cover-secale, lower side 
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10. Winged seed x 2 


A fruiting branch showing mature cones 


x 72 

Seale from mature cone, upper side, show- 
ing seeds x ; 

Seale from mature cone, lower side x 2 
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PINACEAE 


Tsuga canadensis (L.) Carr. 


Hemlock 


Habit — A tree at maturity usually 60-70 feet tall with a trunk diameter 
of 2-4 feet, under optimum conditions becoming 100 feet in height. With 
sufficient light the crown is obtusely pyramidal, broad-based, consisting of 
horizontal branches (the lower pendulous) which extend to the ground. 
Under forest conditions, the trunk is often devoid of branches for two- 
thirds of its length and exhibits decided taper. Branches and foliage 
arranged in flat-topped sprays. 


Leaves — Borne spirally on the branches but appearing two-ranked due to a 
twist in the petioles, oblong-linear, flat, obscurely grooved, rounded or 
notched at the apex, often obscurely denticulate, dark yellowish-green 
and lustrous above, with two broad, white-glaucous lines beneath, each 
line consisting of 5-6 rows of stomata, %—%6 of an inch long, about 
1/16 of an inch wide. 


Flowers — Appearing in May, monoecious, borne in cones. Staminate cones 
borne near the ends of the branches on the growth of the previous season, 
axillary, on slender stalks, about % of an inch long, subglobose, yellow 
at maturity. Ovulate cones terminal, oblong, about % of an inch long, 
pale green at pollination. 


Fruit — An ovate-oblong, pale green cone, 4%—%4 of an inch long, suspended 
on a slender, puberulous peduncle, attaining full size in the summer and 
turning reddish or grayish brown in the autumn, gradually setting free 
the seeds during the winter and falling in the spring of the second year. 
Cone-seales orbicular to obovate, slightly thickened above. Seeds light 
brown, winged, about 1/16 of an inch long. 


Winter characters — Branchlets during the first winter yellowish brown and 
pubescent, becoming dark grayish or purplish brown and glabrous the 
third season. Buds about 1/16 of an inch in length, ovate, obtuse, 
slightly puberulous, light chestnut-brown. Mature bark reddish or gray- 
ish brown, thick, deeply divided by long fissures into broad ridges, closely 
scaly on the surface. 


Habitat A moisture-loving tree, occurring on damp soils along stream 
courses, the sides of glens, northern slopes, borders of lakes and ponds 
and margins of swamps. Reaches its best development under dense forest 
conditions where it is protected from extreme wind pressure. Shallow- 
rooted and subject to wind fall. 


Range — Nova Scotia west through Ontario, Michigan and Wisconsin to 
Minnesota, south along the Appalachians to Georgia and Alabama. 
Attains its best development in the southern Appalachians. Zones B, 
C, and D. 


Uses — Formerly despised as a source of timber. With the depletion in the 
supply of the more valuable species, the Hemlock has come to be am 
important timber tree. Wood light, hard, brash, coarse-grained, splintery, 
subject to shake, light brown, tinged with red. Chiefly manufactured 
into lumber of the coarser grades. The wood is also widely used for 
‘‘mechanical’’ pulp. Hemlock bark is an important source of tannin in 
the northeastern states. 
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White Cedar, Coast White Cedar 


Chamaecyparis thyoides (L.) B. S. and P. [Chamaecyparis sphaeroidea Spach. ; 
Cupressus thyoides L.] 


A branch-tip with staminate flowers x 2 

A stamen, front view x § 

A stamen, axile view x 8 

A branch-tip with ovulate flowers x 2 

Ovulate cone-scale, axile side, showing 
ovules x 15 
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Ovulate cone-scale, distal side x 15 

A fruiting spray showing mature cones 
x % : 

Mature cone x 2 

Winged seed x 5 : 

Portion of twig showing phyllotaxy x 2% 
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PINACEAE 


Chamaecyparis thyoides (L.) B. S. and P. [Chamaecyparis sphaeroidea Spach.; 
Cupressus thyoides L.] 


White Cedar, Coast White Cedar 


Habit — Usually a small tree from 20-50 feet in height with a trunk diam- 
eter of % foot, under favorable conditions sometimes attaining a height 
of 80-90 feet. Crown narrowly conical, consisting of slender horizontal 
branches with deciduous laterals, the latter commonly arranged in fan- 
shaped sprays. 


Leaves — Opposite, keeled, often glandular, dark blue-green, dull. On normal 
twigs they are ovate, acuminate, appressed, imbricated, glandular, 
1/16-¥ of an inch long. The thrifty shoots have spreading, awl-shaped, 
often remote and eglandular leaves, usually about 14 of an inch long. 


Flowers — Appearing in March and April, monoecious, borne in cones on dif- 
ferent sprays. Staminate cones terminal, solitary, about 4% of an inch 
long, oblong, 4-sided, consisting of 4-6 pairs of stamens with yellow 
pollen sacs. Ovulate flowers terminal, usually solitary, 1/16-% of an 
inch long, subglobose, consisting of 6 peltate spreading scales, liver- 
colored at pollination. 


Fruit — A globose, glaucous, nearly sessile, inconspicuous, bluish purple cone, 
about 14 of an inch in diameter, turning dark reddish brown at the end 
of the first season, opening in the autumn and persisting on the sprays. 
Cone-seales peltate, the outer face marked by a slight projection. Seeds 
grayish brown, about % of an inch long, with a dark brown wing as broad 
as the body. 


Winter characters — Branchlets arranged in fan-shaped sprays which diverge 
at various angles, at first bluish green from the decussate imbricated 
leaves, during the first winter becoming reddish brown, at length dark 
brown, slowly losing their leaves and marked by the scars of the deciduous 
laterals, with small papery scales. Buds minute, without scales, pro- 
tected by the appressed scale-like leaves. Mature bark light reddish 
brown, 4-1 inch thick, fibrous consisting of narrow anastomosing ridges: 
separated by shallow fissures. 


Habitat — Thrives along the Atlantic and Gulf seaboards in cold, wet swamps 
which are inundated for long periods each year, in the north forming pure 
stands, farther south intermingled with Bald Cypress. Rarely far from 
the coast. 


Range — Southern Maine, southward to northern Florida, westward along 
the Gulf Coast into Mississippi. Zone A. 


Uses— An important timber tree, especially in that it thrives in regions 
unsuitable for other species. Wood light soft, weak, rather close- 
grained, slightly fragrant, light reddish brown with thin pale sapwood. 
Very durable in contact with the soil. Used for fence posts, poles, shin- 
gles, railroad ties, ete. The Coast White Cedar is one of the most 
beautiful of the eastern conifers and is grown extensively for ornament. 
There are numerous horticultural forms. 
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Arbor Vitae, White Cedar 


Thuja occidentalis L. 


A branch-tip with staminate flowers x 2 


. A stamen, front view x 10 


A stamen, axile view x 10 
A branch tip with ovulate flowers x 2 


. Ovulate cone-scale, distal side x 10 
. Ovulate cone-scale, 


axile side, showing 


ovules x 10 
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A fruiting spray showing mature cones 
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. Seale from mature cone, axile side, show- 


ing seeds x 2 

Winged seed x 8 

Sterile branch-tip showing 
glandular leaves x 24 


decussate, 
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PINACEAE 


Thuja occidentalis L. 


Arbor Vitae, White Cedar 


Habit — A tree at maturity Attaining a height of 30-50 feet with a trunk 
diameter of 1—2 feet, under optimum conditions sometimes becoming 70 
feet tall. Crown dense, pyramidal, rather wide-based, often extending 
nearly to the ground. Trunk usually short, often lobed and buttressed, 
sometimes twisted, commonly dividing into several upright secondary 
stems. Lateral branches short, horizontal, often declined, with short 
pendulous laterals arranged in a horizontal plane. The laterals at length 
die and are cast off with the leaves. 


Leaves — Opposite, yellowish green; on the thrifty shoots they are scale-like, 
closely imbricated, ovate to lanceolate, pointed at the apex, glandular 
on the back, aromatic when crushed, 1%.-14 of an inch long; on the 
deciduous laterals they are much smaller, of two kinds in alternating 
pairs, those on the side of the twig strongly keeled, those on the face 
flat and usually glandular, giving the twigs a flattened appearance. 


Flowers — Appearing in April and May, monoecious, borne in cones on 
different branches. Staminate cones terminal, solitary, about 1/16 of 
an inch long, ovoid to globose, consisting of 4-6 stamens, yellow at 
maturity. OUvulate cones terminal, solitary, similar in size, ovoid, con- 
sisting of 4-6 pairs of thin scales, pinkish at pollination. Ovules borne 
in pairs. 


Fruit — An oblong, erect, green cone, %-%4 of an inch long, consisting of 
6-12 obtuse scales, attaining full size by the middle of the summer, turn- 
ing pale cinnamon-brown and opening in the autumn, persisting during 
the following winter. Cone-scales thin, dull, coriaceous, oblong, -blunt- 
pointed, the outer usually sterile. Seeds light brown, about 4% of an 
inch long, nearly encircled by the broad wing. 


Winter characters — Branchlets arranged in flat, fan-shaped sprays, yellow- 
ish green, flattened, at first completely covered by the decussate, over- 
‘lapping leaves. During the second season, the laterals turn brown and 
fall with the leaves. The bark of the primary branches eventually becomes 
dark orange-brown and is marked by lateral branch-scars. Buds minute, 
without scales, protected by the appressed scale-like leaves. Mature bark 
light reddish brown, thin, fibrous, consisting of narrow anastomosing 
ridges separated by shallow fissures. 


Habitat — Prefers low swampy sites such as stream sources, borders of ponds, 
streams and lakes, where it often forms almost impenetrable, pure stands 
or grows in company with Spruce and Balsam. Found on higher ground 
in the southern part of its range. Thrives on limestone outcroppings. 


Range — Nova Scotia westward to Manitoba in Canada, in the United States 
from Maine through the border states to Minnesota, south in the moun- 
tains to Georgia and Tennesseee. Zones A, B, C, and D. 


Uses — Wood light, soft, brittle, aromatic, coarse-grained, light yellowish 
brown, darkening with exposure, with thin, nearly white sapwood. 
Extremely durable in contact with the soil. Largely utilized for fence 
posts, poles, and shingles. Arbor vitae is widely used as a hedge plant 
and otherwise ornamentally where varieties of abnormal habit have been 
developed. 
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Red Cedar, Pencil Cedar 


Juniperus virginiana L: 


A branch-tip with staminate flowersx1% 

A stamen, front view x 10 

A stamen, axile view x 10 

A branch-tip with ovulate flowers x 1% 

Ovulate cone-scale, distal side x 10 

Ovulate cone-scale, axile side, showing 
ovules x 10 
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A fruiting spray 
like cones x % 

Section of cone showing mature seeds x 1 

Tip from a vigorous shoot x 2% 

Portion of normal branch showing phyl- 
lotaxy x 2% 


showing mature berry- 
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PINACEAE 


Juniperus virginiana L. 


Red Cedar, Pencil Cedar 


Habit — At maturity a tree usually 20-50 feet in height with a trunk 
diameter of 1-2 feet, under optimum conditions sometimes attaining a 
height of 100 feet. Crown narrowly pyramidal, compact, deep, consist- 
ing of short, slender branches, horizontal below but ascending above, in 
the open often extending to the ground. In old age, the crown usually 
becomes broad and round-topped and more or less irregular. 


Leaves — Opposite, often glaucous, persisting 3-6 years. On normal shoots 
they are scale-like, 4-ranked, closely imbricated, ovate, acute (rarely 
obtuse), usually glandular on the back, dark bluish green, about 1/16 
of an inch long; on vigorous shoots they are linear-lanceolate, long- 
pointed, without glands, light yellowish green, %4—%4 of an inch long. The 
first type largely predominates. 


Flowers — Appearing from February to May, dioecious (rarely monoecious), 
borne in cones. Staminate cones numerous, terminal, 4-14 of an inch 
long, oblong-ovate, consisting of 10-12 stamens, yellowish at maturity. 
Ovulate cones solitary, terminal, about 1/16 of an inch long, ovoid, con- 
sisting of about 6 fleshy, spreading, acute, bluish scales, subtended by 
scale-like bracts. 


Fruit — A subglobose, pale green, somewhat angled, berry-like cone, 4-14 
of an inch in diameter, becoming dark blue and glaucous in the autumn, 
with firm epidermis and thin sweet flesh. Cone-scales fleshy, coherent. 
Seeds 1-2, light chestnut-brown, lustrous, wingless, 1/16-14 of an inch 
long. 


Winter characters— Branchlets slender, 4-sided, at first green with the 
appressed leaves, at length round and dark reddish brown. Buds minute, 
inconspicuous, covered by the appressed, imbricated leaves. Mature bark 
reddish brown, thin, somewhat grooved, persisting many years, peeling 
off at length in long, narrow, fibrous strips. 


Habitat — A gregarious species thriving on a wide variety of sites and soils 
including abandoned fields, rocky cliffs, limestone outcroppings, swamps, 
and bottom-lands. Attains its best development on the alluvial soils of 
the southern states. 


Range — Nova Scotia west through the northern states from New England, 
New York and Ontario, to the Dakotas, south to Florida and Texas. 
Widely spread through the agency of birds. Zones A, B, and C. 


Uses — A valuable commercial species. Wood light, soft, fragrant, brittle, 
extremely durable in contact with the soil, readily worked, dull red with 
thin, nearly white sapwood. The most important species in pencil manu- 
facture. Largely used for moth-proof chests, cabinet-making, interior © 
finish, fence posts, etc. The tree is likewise used extensively orna- 
mentally. 
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Black Willow, Crack Willow 


Salix nigra Marsh. 


(on) 


. A branch showing leaves and fruiting 


A staminate flower, axile view x 5 aments x % 
. A twig showing pistillate aments x % 7. Mature capsule x 4 
. A pistillate flower, axile view x 5 8. Comose seed x 4 
A vigorous twig showing leaves and stip- 9. Portion of leaf-margin, enlarged 
ules x % 10. Winter twig x % 


A twig showing staminate aments x 14 
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SALICACEAE 
Salix nigra Marsh. 
Black Willow, Crack Willow 


Habit — The largest native willow. A tree of rapid growth, attaining 
maturity between 50-70 years, under optimum conditions sometimes 120 
feet in height with a trunk diameter of 2-3 feet, usually much smaller, 
often with several crooked medium-sized trunks ascending obliquely from 
the same root crown. Crown broad and open, consisting of stout, ascend- 
ing branches and drooping branchlets. 


Leaves — Alternate, lanceolate, 3-6 inches long, 4%4-%4 of an inch wide, long 
attenuate and usually curved at the apex, rounded or wedge-shaped at 
the base, finely serrate, at maturity thin, light green, smooth and lustrous 
above, pale green and glabrous (except on the veins) beneath, borne on 
short petioles. Stipules on vigorous shoots foliacious, semi-cordate and 
persistent, on normal shoots minute, ovoid and deciduous, 


Flowers — Appearing in May, terminal on short, lateral, leafy branchlets, 
dioecious, glandular, borne in the axils of yellow, rounded scales, the 
whole forming narrow, cylindrical aments 1-3 inches in length. Perianth 
wanting. Stamens 3-5, with long filaments and yellow anthers. Pistil 
solitary, consisting of a stalked, glabrous, ovate, 1-celled ovary and 2 
nearly sessile, thick stigmas. 


Fruit— A reddish brown, ovate, smooth, short pedicellate capsule, about % 
of an inch long, opening by 2 sutures at maturity to set free the minute, 
comose seeds. 


Winter characters — Twigs slender, smooth, very brittle at the base, reddish 
brown to pale orange. Terminal bud lacking. Lateral buds 1-sealed, 
acute, reddish brown, about 1/16 of an inch long. Mature bark varying 
from brown to nearly black, thick, divided by deep furrows into broad, 
flat, anastomosing ridges, scaly at the surface. 


Habitat — A moisture-loving species growing on wet sites along stream 
courses, shores of lakes, flat swampy areas, more rarely in upland situa- 
tions. Propagates as readily through natural cuttings as through seeds. 


Range— A widely distributed species ranging from New Brunswick west 
through southern Canada to the Dakotas, south to Florida and Texas, 
thence westward into central California. Zones A, B, C, and D. 


Uses — Of secondary importance as a timber tree, producing a low grade of 
lumber. Wood light, soft, weak, fine grained, pale reddish brown with 
light, nearly white sapwood. Made into artificial limbs, slack cooperage, 
excelsior, charcoal, pulp and cheap furniture. Because of the ease of 
propagation by cuttings and its rapid growth, this species is used exten- 
sively in bank revetment along streams. 
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Peach-leaved Willow, Almond-leaved Willow 


Salix amygdaloides Anders. 


A twig showing staminate aments x 1% 
A staminate flower, axile view x 5 E 
A twig showing pistillate aments x 4 


. A pistillate flower, axile view x % 


A branch showing mature leaves and 
fruiting aments x % 


6. Mature capsule x 4 

7. Comose seed x 4 

8. Winter twig x 4 

9. Portion of leaf-margin, enlarged 
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SALICACEAE 


Salix amygdaloides Anders. 


Peach-leaved Willow, Almond-leaved Willow 


Habit — A tree under optimum conditions occasionally 60-70 feet in height 
with a trunk diameter of 1-2 feet and a single, columnar bole, usually 
much smaller. Crown rather narrow, rounded, consisting of ascending, 
spreading branches. 


Leaves — Alternate, ovate-lanceolate to lanceolate, 244-4 inches long, 34-1 
inch wide, attenuate-cuspidate at the apex, wedge-shaped or somewhat 
rounded at the base, finely serrate, at maturity thin, firm, light green 
and lustrous above, pale glaucous below, borne on long, usually twisted 
petioles which diverge nearly at right angles to the twigs. Stipules 
minute, fugacious. 


Flowers — Appearing in May with the leaves, terminal on short, lateral, leafy 
branchlets, dioecious, glandular, in the axils of yellow, broadly ovate 
scales, the whole forming an elongated, cylindrical, more or less erect, 
hairy ament 2-3 inches in length. Perianth wanting. Stamens 5-9, with 
long filaments and yellow anthers. Pistil solitary, similarly borne, con- 
sisting of an oblong-conical, glabrous, long-stalked, 1-celled ovary, a short 
style and 2 spreading stigmas. 


Fruit — A pale, reddish yellow, globose-conical, pedicellate capsule, about 4 
of an inch long, opening by 2 sutures at maturity to set free the minute, 
comose seeds. 


Winter characters — Twigs slender, smooth, pale lenticellate, not brittle at 
the base, orange or reddish brown. Terminal bud lacking. Lateral buds 
brown and lustrous, 1-scaled, rather blunt, ovoid, about 1% of an inch 
long. Mature bark brown, thick, irregularly furrowed and scaly ridged. 


Habitat — Typically found along the banks of streams, rivers, lake shores, 
and on wet bottom-lands, rarely in dry gravelly and sandy soils. 


Range — Western Quebec through southern Canada to British Columbia, 
central New York westward to Washington, southwest to Texas and 
New Mexico. Zones B and C. 


Uses — Produces a soft, weak, close-grained, inferior wood, light brown with 
rather thick, white sapwood. Occasionally manufactured into cheap 
lumber. Used locally for fuel and charcoal. 
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Bay-leaved , Willow, Laurel-leaved Willow 


Salix pentandra L. [Salix laurifolia Hort.] 


. A twig showing staminate aments x % 
. A staminate flower, axile view x 


twig showing pistillate aments x % 
pistillate flower, axile view x 4 
twig with mature leaves x 4 


6. A twig showing leaves and fruiting aments 
x ¥ 


2 
7. Mature capsule x 3 
8. Comose seed x 3 
9. Winter twig x % 
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SALICACEAE 
Salix pentandra L. [Salix laurifolia Hort.] 


Bay-leaved Willow, Laurel-leaved Willow | 


Habit — A small tree, 25-40 feet high with a trunk diameter of 5-10 inches, 
often shrubby. Crown round-topped, symmetrical, consisting of wide- 
spreading branches, the lower somewhat pendulous. Bole short, stout, 
dividing above into several large, obliquely ascending limbs. 


Leaves — Alternate, ovate, oblong-ovate or obovate, 114-4 inches long, 4/5-2 
inches wide, acute at the apex, rounded at the base, finely glandular ser- 
rate, at maturity coriaceous, dark green and very lustrous above, green 
and paler below, borne on short glandular petioles. Stipules broadly ovate 
to semi-circular, %4—-% of an inch long, fugacious except on vigorous 
shoots. 


Flowers — Appearing in April and May, dioecious, glandular, borne in the 
axils of hairy, narrowly ovate scales, the whole forming rather loosely 
flowered aments which are borne terminally on short leafy branchlets. 
Staminate aments long-cylindrical, 1-2 inches long. Pistillate aments 
similar. Stamens 5, with long, free, smooth filaments and small anthers. 
Pistil solitary, consisting of a smooth, narrowly ovoid ovary which is 
rounded and stalked at the base and attenuate at the apex, and 2 nearly 
sessile, spreading stigmas. 


Fruit — A short pedicellate, smooth, lustrous, straw-colored or pale brown, 
conic-subulate capsule, rounded and somewhat cordate at the base, %-4 
of an inch long, opening by 2 opposite sutures at maturity to set free 
the minute, comose seeds. 


Winter characters — Twigs, slender, lenticellate, terete, smooth, lustrous, 
greenish yellow, at length dull gray and roughened by the leaf- and 
branch-sears. ‘Terminal bud lacking. Lateral buds 1-sealed, oblong-ovate, 
bluntly acute and smooth, greenish yellow, %4—% of an inch long. Mature 
bark dark brownish black, deeply fissured with narrow ridges, scaly at 
the surface. 


Habitat — Readily propagated and not exacting as to soil requirements pro- 
vided a sufficient supply of moisture is available. Thrives on gravelly 
or loamy, upland soils. 


Range— A native of Europe and Asia, extensively cultivated but seldom 
escaping in this country. Zones A, B, and C. 


Uses — An ornamental species largely used in parks, cemeteries, and private 
estates because of its dark green, lustrous, laurel-like leaves. Of no 
commercial significance in the United States other than the above. 
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Shining Willow 
Salix lucida Muhl. 


A twig showing staminate aments x 1 

A staminate flower, axile view x 5 

A twig showing pistillate aments x 1 

A pistillate flower, axile view x 5 

A twig showing mature leaves and fruit- 
ing aments x % 


6. Mature capsule x 4 
7. Comose seed x 5 
8. Winter twig x % 
9. Portion of leaf-margin, enlarged 
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SALICACEAE 
Salix lucida Muhl. 
Shining Willow 
Habit — Usually shrubby, occasionally a small bushy tree 20-30 feet in height 


with a trunk diameter of 6-8 inches. Crown round-topped, symmetrical, 
rather broad. Trunk short. 


Leaves — Alternate, lanceolate to ovate-lanceolate, 3-5 inches long, 1-114 
inches wide, attenuate at the apex, wedge-shaped or rounded at the base, 
finely serrate, at maturity coriaceous, dark green and lustrous above, 
paler and lustrous beneath, borne on short, terete, glandular petioles. 
Stipules semi-circular, membranous, persistent through the summer. 


Flowers — Appearing in May and early June, dioecious, glandular, borne in 
the axils of yellowish, rounded scales, the whole forming aments termi- 
nating short leafy branches. Staminate aments oblong-cylindrical, densely 
flowered, 1-11% inches long. Pistillate aments slender-cylindrical, 144-2 
inches long. Perianth wanting. Stamens 5, with long filaments which 
are hoary below, and yellow anthers. Pistil solitary, consisting of a 
stalked, glabrous, conic-ovoid ovary and 2 nearly sessile stigmas. 


Fruit— A pale brown, smooth and lustrous, ‘conic-ovoid capsule, about 14 
of an inch long, opening by 2 opposite sutures at maturity to set free 
the minute, comose seeds. 


Winter characters — Twigs stout, glabrous, dark yellowish brown, at length 
dark brown. Terminal bud lacking. Lateral buds 1-sealed, oval, acute, 
yellowish brown and lustrous, about 14 of an inch long. Mature bark 
reddish brown, thin, divided into furrows and flat-topped, shallow ridges. 


Habitat — A moisture-loving species occurring in swamps, along stream 
courses and lake shores, and in springy places. 


Range — Newfoundland westward to the North West Territory in Canada, in 
the United States from Maine to eastern Montana, south to southern 
Pennsylvania, Kentucky and Nebraska. Zones A, B, C, and D. 


Uses — Of slight economic importance. The tree deserves consideration 
ornamentally because of its dark green, shining foliage which resembles 
that of the Bay-leaved Willow. 


iS 
AN 1D: 
Zs SSS 


Ss 


ES 
SS es 


p ZS 


Crack Willow, Brittle Willow 


Salix fragilis L. [Salix viridis Fries.; Salix Russelliana Sm.] 


1. A twig showing staminate aments x % 6. Portion of twig showing mature aments 
2. A staminate flower, axile view x 5 x \% 

3. A twig showing pistillate aments x 4% 7. Mature capsule x 4 

4. A pistillate flower, axile view x 5 8. Comose seed x 4 

5. A twig with mature leaves x % 9. Winter twig x % 


10. Portion of leaf-margin, enlarged 
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SALICACEAE 
Salix fragilis L. [Salix viridis Fries.; Salix Russelliana ,Sm.] 


Crack Willow, Brittle Willow 


Habit — A large tree sometimes attaining a height of 60-80 feet with a trunk 
diameter of 3-4 feet. Crown wide and rounded, consisting of upright 
and ascending wide-spreading branches. 


Leaves — Alternate, petioled, lanceolate, 3-6 inches long, 34-114 inches wide, 
acuminate at the apex, cuneate at the base, finely and glandular serrate, 
at maturity coriaceous, dark green and glabrous above, paler and some- 
what glaucous below. Stipules semi-cordate, glandular-toothed, fugacious. 


Flowers — Appearing in April and May, dioecious, glandular, borne in the 
axils of ovate, rather blunt and hairy, persistent scales, the whole form- 
ing densely flowered aments terminal on short, leafy branchlets. Stami- 
nate aments narrowly oblong to conic, %4—-2% inches long. Pistillate 
aments linear-cylindrical, of similar size. Stamens 2, with free, smooth 
filaments and yellow anthers. Pistil solitary, consisting of a smooth, 
narrowly ovoid, short-stalked ovary, a short style and 2 spreading stigmas. 


Fruit — A short-pedicellate, glabrous, long-conical capsule, opening at matu- 
rity by 2 opposite sutures to set free the minute, comose seeds. 


Winter characters — Twigs somewhat angular, slender, at first finely hairy, 
reddish to yellowish brown, finally smooth, lustrous, brown, lenticellate, 
with raised leaf-scars, very brittle at the base. Terminal bud lacking. 
Lateral buds 1-scaled, oblong-ovate, bluntly acute, and smooth, 1/16—-4 
of an inch long. Mature bark gray or grayish brown, thick, with narrow, 
scaly, anastomosing ridges separated by rather broad furrows. 


Habitat — More cosmopolitan in distribution than Weeping Willow, thriving 
well on deep, moist, upland soils as well as along stream courses, margins 
of ponds, ete. 


Range — A native of Europe and Asia, long introduced inte this country for 
ornament and shade. Naturalized in the eastern states and Canada 
through natural cuttings. Common along our streams and rivers, the 
brittle twigs snapping off with a cracking sound, falling, and eventually 
taking root. Zones A, B, and C. 


Uses— Of no commercial significance in this country aside from ornament 
and shade. Occasionally used for light fuel and charcoal. In the Old 
World, the trees are pollarded where fuel is scarce or are sometimes sawed 
into lumber. 


Golden Osier 
Salix alba, var. vitellina (L.) Koch. [Salix vitellina L.; Salix blanda Anders.] 


1. A twig showing staminate aments x %4 6. Mature capsule x 4 

2. A staminate flower, axile view x 5 7. Comose seed x 4 

3. A twig showing pistillate aments x % 8. Winter twig x % 

4. Pistillate flower, axile view x 5 9, Portion of leaf-margin, enlarged 


A twig showing mature leaves and fruit- 
ing aments x % 
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SALICACEAE 


Salix alba, var. vitellina (L.) Koch. [Salix vitellina L.; Salix blanda 
Anders. ] 


Golden Osier 


Habit — A large tree, under favorable conditions sometimes becoming 70-100 
feet in height with a trunk diameter of 3-6 feet. Bole short, stout, 
irregular, dividing near the ground into several large, obliquely ascending 
branches which form a somewhat irregular, broad and rounded crown. 


Leaves — Alternate, short-petioled, lanceolate to oblong-lanceolate, 2-5 inches 
long 4-% of an inch wide, acuminate at the apex, wedge-shaped at 
the base, finely serrate, at maturity dark green and glabrous or slightly 
hairy above, glaucous, glabrous or close silky-white hairy beneath. 
Stipules ovate-lanceolate, fugacious. 


Flowers — Appearing in April or May, dioecious, glandular, borne in the axils 
of yellow, narrowly ovate bracts, the whole forming aments terminal on 
short, leafy branchlets. Staminate aments oblong-cylindrical, densely 
flowered, 1-214 inches long, yellowish. Pistillate aments linear-cylin- 
drical and whitish at maturity. Stamens 2, with long, smooth filaments 
and yellow anthers. Pistil solitary, consisting of a smooth, short- 
pedicellate, narrowly ovoid ovary and 2 nearly sessile stigmas. 


Fruit — A brownish, nearly sessile, smooth, ovoid-conic capsule, opening by 2 
opposite sutures to set free the minute comose seeds. 


Winter characters — Twigs slender, rather brittle at the base, finely hairy 
at first, at length smooth and lustrous, bright yellow, becoming yellowish 
brown. Terminal bud lacking. Lateral buds 1-scaled, oblong to ovoid, 
rounded at the apex, closely appressed, greenish yellow. Mature bark 
dark gray, deeply furrowed, with prominent, scaly ridges. 


Habitat — Typically found along stream courses where there is abundant 
moisture, spreading by suckers and natural cuttings, rarely through 
seeds. Thrives well on moist uplands. 


Range — A species originally introduced from Europe for shade and orna- 
ment, now widely naturalized in eastern North America. Zones A, B 
and C. 


Uses — Of value chiefly as a shade and ornamental tree. Sometimes planted 
along water courses to prevent erosion as it is readily propagated by 
cuttings and grows rapidly. Wood light, soft, close-grained, tough, light 
brown with thick, nearly white sapwodéd. Used for light fuel and charcoal. 
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Weeping Willow 
Salix babylonica L. [S. pendula Moench.] 


Mature capsule x 4 
. Comose seed x 4 
. Winter twig x 14 
Portion of leaf-margin, enlarged 


A twig showing staminate aments x % 

A staminate flower, axile view x 5 

A twig showing pistillate aments x %4 

A pistillate flower, axile view x 5 

A pendant twig showing mature leaves 
and aments x % 
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SALICACEAE 
Salix babylonica L. [S. pendula Moench. ] 


Weeping Willow 


Habit — A tree of characteristic habit, at maturity sometimes attaining a 
height of 60-75 feet with a short, stout trunk 2-6 feet in diameter. 
Crown broad, globose to globose-oblong, consisting of arching limbs which 
bear long, pendant, leafy twigs, giving the tree a very bizarre appearance. 


Leaves — Alternate, petioled, pendant, linear-lanceolate to lanceolate, 3-6 
inches long, 7%-34 of an inch wide, long attenuate at the apex, wedge- 
shaped at the base, finely serrate, at maturity dark green and glabrous 
above, pale glaucous green beneath. Stipules small, semicordate, 
fugacious. 


Flowers — Appearing with the leaves in April and May, dioecious, glandular, 
borne in the axils of ovate-lanceolate, greenish yellow bracts, the whole 
forming aments terminal on short, leafy, lateral branches. Staminate 
ament elongate-cylindrical, densely flowered and usually curved, yellow- 
ish, 1-2 inches long. Pistillate aments linear-cylindrical and greenish at 
maturity. Stamens 2, with rather short, smooth filaments and yellow 
anthers. Pistil solitary, consisting of an ovate, nearly sessile, smooth 
ovary, a short style and 2 spreading stigmas. 


Fruit — A smooth, beaked, ovate, pale brown capsule opening by 2 sutures at 
maturity to set free the minute, comose seeds. 


Winter characters — Twigs slender, yellowish green to brown, smooth, some- 
what lustrous, drooping. Terminal bud lacking. Lateral bud 1-scaled, 
oblong-ovate, acute, appressed, 1/6—14 of an inch long. Mature bark 
gray, rather smooth, shallowly and reticulately ridged. 


Habitat — A moisture-loving species thriving along streams, about lakes and 
ponds or on sites where the water table is close to the surface. 


Range — Originally a native of Asia, whence its name, ‘‘babylonica,’’ from 
Babylonia. Now widely cultivated in Europe and North and South 
America. Established in many places through natural cuttings, the 
twigs falling upon the surface of the water, and floating away to eventu- 
ally find lodgment farther down, taking root, and growing into trees. 
Zones A, B, and C. 


Uses — Widely used for ornament and shade, especially about artificial ponds 
and lakes in city and suburban parks. Of no significance in this country 
from the standpoint of lumber. A number of horticultural varieties are 
recognized. 
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Glaucous Willow, Pussy Willow 
Salix discolor Muhl. 


twig showing staminate aments x % 
staminate flower, axile view x 5 
twig showing pistillate aments x % 
pistillate flower, axile view x 5 
twig with mature leaves x %4 
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SALICACEAE 
Salix discolor Muhl. 


Glaucous Willow, Pussy Willow 


Habit — Usually shrubby with many ascending branches, occasionally a small 
tree 15-25 feet in height with a short bole 5-8 inches in diameter. Crown 
round-topped, consisting of stout, ascending branches and twigs. 


Leaves — Alternate, petioled, in the typical form lanceolate to elliptic, 3-5 
inches long, 34-1 inch wide, acute at the apex, wedge-shaped at the base, 
irregularly crenate-serrate or entire and revolute on the margin, at 
maturity thick and subcoriaceous, bright green and glabrous above, pale 
white-glaucous beneath. Stipules lunate, foliaceous, fugacious. Leaves 
very variable in size and form, running into several varieties. 


Flowers — The first of the willows to blossom in the spring, the flower buds 
beginning to open in March and April. Flowers dioecious, glandular, 
borne in the axils of oblong-obovate, reddish brown, copiously hairy scales, 
the whole forming stout, nearly sessile, oblong-cylindrical aments about 1 
inch long appearing before the leaves from axillary buds along the stout 
twigs. Stamens 2, with elongated, smooth filaments and yellow anthers. 
Pistil solitary, consisting of a villous, oblong-cylindrical, attenuated, long- 
stalked ovary and a short style with spreading, entire stigmas. 


Fruit — A large, pale pubescent, long-beaked, stalked, light brown capsule, 
Y%—1% of an inch long, opening at maturity by 2 opposite sutures to 
set free the minute, comose seeds. 


Winter characters— Twigs stout, lenticellate, terete, at first somewhat 
pubescent, at length dull reddish purple and glabrous. Terminal bud 
lacking. Lateral buds 1-scaled, ovate, flattened and acute at the apex, 
dark reddish purple and lustrous, about % of an inch long. Mature bark 
thin, light brown tinged with red, divided by shallow fissures into thin, 
oblong, deciduous scales. 


Habitat — Wet marshy sites along stream courses and lakes, hanging bogs, 
spring holes, and low meadows. 


Range — Nova Scotia and Manitoba, Maine to northeastern North Dakota, 
south to Delaware, Kentucky and Missouri. Zones A, B, C, and D. 


Uses — Of little commercial significance. The aments are showy in the spring 
and are sometimes collected for ornament. 
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Bebb Willow, Beaked Willow 


Salix rostrata Rich. [Salix Bebbiana Sarg.] 


. A twig showing staminate aments x 4 6. A twig showing leaves and _ fruiting 
. A staminate flower, axile view x 5 aments x 4 

A twig showing pistillate aments x % 7. Mature capsule x 2% 

A pistillate flower, axile view x 5 8. Comose seed x 5 
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A twig with mature leaves x % 9. Winter twig x %4 
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SALICACEAE 1 
Salix rostrata Rich. [Salix Bebbiana Sarg.] 


Bebb Willow, Beaked Willow 


Habit — Usually shrubby and 6-10 feet in height, occasionally a small bushy 
tree 20-25 feet high with a short, often oblique and twisted trunk 5-8 
inches in diameter. Crown broad and rounded. 


Leaves — Alternate, short-petioled, obovate to elliptic-lanceolate, 1-3 inches 
long, 44-1 inch wide, acute at the apex, wedge-shaped or rounded at the 
base, remotely serrate or entire, at maturity thick, dull green and rugose- 
veined above, pale green or grayish pubescent beneath. Stipules folia- 
ceous, semicordate fugacious. 


Flowers — Appearing in April and May, dioecious, glandular, borne in the 
axils of oblong, rounded scales, the whole forming aments terminal on 
short leafy branchlets. Staminate aments cylindrical-obovate, densely 
flowered, 34-1 inch long. Pistillate aments oblong-cylindrical, loosely 
flowered, about 1 inch in length. Stamens 2, with free, smooth filaments. 
Pistil solitary, consisting of a gray-pubescent, narrowly ovoid, stalked 
ovary, prolonged into a slender beak capped by 2 broad, sessile stigmas. 


Fruit— A gray-pubescent, ovoid, beaked long-pedicellate capsule, 14—-5/16 
of an inch long, opening at maturity by 2 opposite sutures to set free the 
minute, comose seeds. 


Winter characters— Twigs slender, at first hairy, during the first winter 
smooth, purplish to brown, lenticellate, with elevated leaf-scars. Terminal 
bud lacking. Lateral buds 1-scaled, oblong, rounded at the apex, closely 
appressed, chestnut-brown, about %4 of 1 inch long. Mature bark reddish 
green to grayish, smooth or shallowly furrowed. 


Habitat — Has a wider range of habitat than most willows, occurring in 
swamps, along borders of streams and lakes, likewise on drier upland 
sites on open hillsides, slashes and burns, often on comparatively dry soil. 


Range — A widely distributed species ranging from Newfoundland to Alaska, 
south in the United States to New Jersey, Pennsylvania and Iowa, south- 
west through Colorado to Arizona. Zones A, B, C, and D. 


Uses — Of no economic importance. 
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Purple Willow, Purple Osier 
Salix purpurea L. [Salix Forbyana Sm.] 
6. 


i. 
8. 
9. 


. A twig showing staminate aments x %4 
. A staminate flower, axile view x 5 


A twig showing pistillate aments x %4 
A pistillate flower, axile view x 5 
A twig with mature leaves x % 


Portion of a twig showing 
x % 

Mature capsule x 5 

Comose seed x 5 

Winter twig x % 


fruiting aments 
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SALICACEAE 
Salix purpurea L. [Salix Forbyana Sm.] 


Purple Willow, Purple Osier 


Habit — Usually a shrub, occasionally a small tree 25-30 feet in height with a 
rather broad, rounded crown and short, irregular trunk 5-8 inches 
through. Branches ascending, bearing long, slender, flexuous and some- 
what pendulous twigs. 


Leaves — Alternate or cften subopposite, short-petioled, oblanceolate to spatu- 
late, 1-3 inches long, %4—% wide, acute at the apex, narrowed and rounded 
at the base, entire or slightly serrulate, at maturity dark dull green and 
very smooth above, paler, smooth, and glaucous below. Stipules small, 
fugacious. 


Flowers — Appearing in April and May, dioecious, glandular, borne in the 
axils of blunt, hairy, purplish, persistent bracts, the whole forming 
densely flowered, narrowly cylindrical, nearly sessile aments which meas- 
ure 1-2 inches in length and appear before the leaves on twigs of the 
preceding season. Stamen 1, with free, smooth filament and orange or 
reddish yellow anther. Pistil solitary, consisting of a grayish-tomentose, 
ovoid-conical, sessile ovary, a short style and 2 small stigmas. 


Fruit — A sessile, grayish-tomentose, ovoid, obtuse capsule, about 1/12 of an 
inch long, enclosing minute, comose seeds. 


Winter characters — Twigs long, slender, flexuous, glabrous, purplish, some- 
times glaucous, lenticellate, with raised leaf-scars. Terminal bud lacking. 
Lateral buds alternate or subopposite, ovate-oblong, acute smooth, 4-4 
of an inch long. Mature bark grayish black, shallowly fissured and nar- 
rowly ridged, the ridges scaly at the surface. 


Habitat — Grown extensively for wickerware on low, wet, alluvial soils. <A 
water-loving species requiring a moist (not necessaz?!y wet) soil. 


‘Range — A European species largely cultivated at Liverpool, N. Y., and else- 
where in the East for wickerware. An occasional ‘‘escape’’ throughout 
the eastern and central states, usually in wet situations. Zones A, B, and C, 


Uses — An important osier-willow thriving well in New York State. This 
species may be grown profitably on low, wet, farm meadows that are 
unsuited for other crop. Occasionally grown ornamentally. 
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White Poplar, Silver-leaved Poplar, Abele 


Populus 


A twig-tip showing staminate aments x %4 

A staminate flower, lateral view x 5 

A twig-tip showing pistillate aments x % 

A pistillate flower, lateral view x 5 

A twig with mature leaves and fruiting 
aments x %4 


alba L. 

6. A leaf of Populus alba, var. nivea Wesm. 
x % 

7. Mature capsule x 2 


8. Comose seed x 5 
9. Winter twig x % 
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SALICACEAE 
Populus alba L. 


White Poplar, Silver-leaved Poplar, Abele 


Habit — A large tree, sometimes attaining a height of 80-100 feet with a 
trunk diameter of 2-4 feet, usually 40-70 feet tall. Crown irregular, open, 
broad and round-topped. Bole massive, breaking up 10-20 feet above the 
ground into stout, ascending limbs and arching, somewhat pendant twigs. 
Propagates naturally by suckers. 


Leaves — Alternate, borne on long, slender, white-tomentose or nearly gla- 
brate, terete petioles, in the type form suborbicular to broadly ovate, 
obtuse or acute at the apex, truncate or cordate at the base, irregularly 
sinuate-dentate, 2-4 inches long, at maturity firm, dark green, smooth, 
and somewhat lustrous above, white-tomentose or pale-glabrate below. 
The variety Populus albe, var. nivea Wesm. with palmately 3-—5-lobed 

‘ leaves which are white velvety-tomentose below, is a common ‘‘escape’’ in 
this country. 


Flowers — Appearing before the leaves from separate flower-buds, dioecious, 
borne in the axils of obovate, dentate, hairy scales, the whole forming 
pendulous, densely flowered, hairy, cylindrical aments 2-3 inches long. 
Perianth wanting. Stamens 6-10, with short slender filaments and pale 
purple anthers, inserted on the oblique, cup-shaped disk. Pistil solitary, 
enclosed at the base by the closely appressed disk, consisting of an ovoid 
ovary and 2 nearly sessile, 2-lobed, yellow stigmas. 


Fruit — An ovoid-oblong, canescent, short pedicellate capsule, about 3/16 of an 
inch long. The capsules are borne in naked, pendant, rather stout- 
stemmed aments 2-244 inches long, mature in late May or June, and open 
by 2 valves to set free the minute, white-comose seeds. 


Winter characters — Twigs rather stout, lenticellate, purplish or olive-brown, 
white-tomentose, becoming smooth and gray the second season. Flower- 
and leaf-buds distinct. Leaf-buds ovate-oblong, acute, white-downy, 14-4 
of an inch long. Flower-buds ovoid, blunter and more divergent. Bark on 
young treees or large limbs grayish or greenish white, smooth or roughened 
by brownish warty excrescences. Mature bark brownish black. Deeply 
fissured, with rough, irregular ridges. 


Habitat — A rapidly growing tree thriving best in deep, moist, alluvial soils 
where a constant supply of moisture is assured. 


Range — Native of southern Europe, Asia and northern Africa. Long culti- 
vated as an ornamental and shade tree about dooryards and estates, 
spreading readily, chiefly through its stoloniferous roots. Zones A, B, 
and C. 


Uses — Valuable chiefly as an ornamental tree because of its showy leaves. 
Wood light, soft, weak, close-grained, pale reddish yellow with nearly 
white sapwood. Occasionally used for light fuel in this country, and 
abroad for packing cases and flooring. 
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Trembling Aspen, American Aspen, Popple 
Populus tremuloides Michx. 


A twig-tip showing staminate ament x 4% 6. A twig showing immature 
A staminate flower, lateral view x 5 fruiting ament x \% 

A twig-tip showing pistillate aments x 1% 7. Mature capsule x 4 

A pistillate flower, axile view x 5 S. Comose seed x 5 

A twig showing mature leaves x ta 9. Winter twig x % 
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SALICACEAE 
Populus tremuloides Michx, 


Trembling Aspen, American Aspen, Popple 


Habit — At maturity usually a small tree 30-60 feet in height with a trunk 
diameter of 1-2 feet, under optimum conditions sometimes 100 feet tall. 
Crown narrow, round-topped, open and irregular, consisting of slender, 
somewhat ascending branches which often droop at the tip. Bole in large 
trees with little taper until the crown is reached, in smaller trees tapering 
gradually into the crown. Propagates by root suckers. 


Leaves — Alternate, broadly ovate to orbicular, acute at the apex, rounded, 
cordate or broadly cuneate at the base, finely serrate, 1144-3 inches in 
diameter, when they first appear smooth, lustrous, pale green with ciliate 
margins, at maturity thin, firm, smooth, dark green and lustrous above, 
dull yellowish green and smooth below. 


Flowers — Appearing in late March and April before the leaves from separate 
flower-buds, dioecious, borne in the axils of laciniately 3-5-lobed, hairy 
scales, the whole forming cylindrical, hairy aments, 1144-21 inches long. 
Perianth wanting. Stamens 6-12 with short, slender filaments and red- 
dish anthers, inserted un an oblique shallow disk. Pistil solitary, enleosed 
at the base in the tubular, slightly oblique disk, consisting of a conical, 
green, puberulous ovary, a short style and 2 spreading, lobed stigmas. 


Fruit — A curved, pale green, thin-walled capsule, about 44 of an inch long. 
The capsules are borne rather loosely in naked, pedunculate aments 3-4 
inches long, mature in May and June before the leaves have attained full 
size, and open by opposite sutures to set free the minute, light brown, 
white-comose seeds. 


Wincer characters — Twigs rather slender, lenticellate, smooth and lustrous, 
reddish brown, at length dark gray and roughened by the leaf- and lateral 
branch-sears. 'lower- and leaf-buds distinct. Leaf-buds conical and 
somewhat curved, slightly resinous, acute, about 44 of an inch long, coy- 
ered by 6—7 lustrous and glabrous, reddish brown scales scarious on the 
margins. Flower-buds similar but larger, more obtuse and divergent. 
Mature bark appearing rather tardily at the base of the old trees, nearly 
black, thick, roughened by deep fissures and broad, flat ridges. Bark 
higher on the bole and on the larger limbs thinner, smooth, yellowish 
green to nearly white, roughened by areas of wart-like exerescences, 


Habitat — A ‘‘weed’’ tree thriving on a variety of sites, swamps excepted, but 
preferring rather dry, upland soils. Frequent in slashes and burns, on 
abandoned fields, limestone hills, ete. 


Range — A widely distributed transcontinental species extending from south- 
ern Labrador through the Hudson Bay region to Alasaka, south in the 
United States to northern Pennsylvania, Kentucky and Missouri, and in 
the west to Mexico and California. Zones B, C, and D. 


Uses — Wood light, soft, weak, close-grained, light brown with nearly white 
sapwood. Largely used with Spruce and Fir in the manufacture of pulp. 
Occasionally sawed into lumber and used for turnery, etc. Like the Large- 
toothed Aspen, the tree is valuable as a cover tree, establishing itself 
quickly in slashes and burns and protecting the soil until more valuable, 
slower-growing species can dominate the terrain. 
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Large-toothed Aspen 


Populus grandidentata Michx. 


A twig-tip showing staminate aments x wy 
A staminate flower, lateral view x 5 
A twig-tip showing pistillate aments x % 
A pistillate flower, axile view x 5 
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SALICACEAE 


Populus grandidentata Michx. 


Large-toothed Aspen 


Habit — A tree at maturity sometimes attaining a height of 60-75 feet with 
a trunk diameter of 1-2 feet, usually 25-50 feet tall. Crown narrow, 
round-topped, open, consisting of slender, rather rigid branches and stout 
twigs. This species propagates itself readily by root suckers. 


Leaves — Alternate, borne on long, slender, flattened petioles, broadly ovate 
to orbicular, acute at the apex, rounded or broadly cuneate at the base, 
coarsely and irregularly dentate, 3-6 inches long, 2-4 inches wide, at 
first densely white-tomentose, at maturity thin but firm in texture, dark 
green and smooth above, paler and smooth below. Stipules linear, 4-34 
of an inch long, fugacious. 


Flowers — Appearing in late March and April before the leaves from separate 
flower-buds, dioecious, borne in the axils of pale, gray-hairy scales which 
are divided above into 4-6 short, acute lobes, the whole forming cylindri- 
cal, hairy aments 1%-2% inches long. Perianth wanting. Stamens 6-12, 
with short, slender filaments and reddish anthers, inserted on an oblique, 
shallow disk. Pistil solitary, enclosed at the base in the tubular, slightly 
oblique disk, consisting of an oblong-conical, green, puberulous ovary, a 
short style, and 2 spreading, lobed stigmas. 


Fruit — A curved, oblique, conical, pedunculate capsule, at maturity pale 
green and puberulous, thin-walled, %-14 of an inch long. The capsules 
are borne loosely in naked, pedunculate aments 5-6 inches long and open 
in May as the leaves unfold to set free the minute, brown, white-comose 


seeds. 


Winter characters — Twigs rather stout, lenticellate, smooth and lustrous or 
gray-pubescent (especially toward the apex), dark reddish or yellowish 
brown, at length dark gray and roughened by the leaf- and lateral twig- 
scars. Flower- and leaf-buds distinct. Leaf-buds broadly ovate, divergent, 
light chestnut-brown, grayish puberulous, covered by 6-7 rounded scales 
(the first scale anterior), about 4% of an inch long. Flower-buds similar 
but larger and more strongly divergent. Mature bark appearing tardily 
at the base of old trees, dark brownish black, thick, firm, roughened by 
fissures and broad, flat ridges. Bark higher on the bole and on the larger 
limbs thinner, smooth, light greenish gray. 


Habitat — A ‘‘ weed ’’ tree attaining its best development on rich, deep, moist 
soils, but occurring over a wide range of habitats on dry, upland, sandy 


or stony sites. 


Range — Nova Scotia southwest through southern Quebee and Ontario, in the 
United States from Maine to Minnesota, south along the Appalachians to 


North Carolina. Zones B, C, and D. 


Uses — Most important silviculturally because of the rapidity with which it 
comes in on slashes and burns, establishing a forest cover which permits 
more valuable species to rehabilitate themselves. Wood light, soft, weak, 
close-grained, pale brown with nearly white sapwood. Used for excelsior, 


pulp and occasionally for wooden ware, 
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Swamp Cottonwood, Swamp Poplar, Black Cottonwood 
Populus heterophylla L. 


Portion of a_ twig showing staminate 


aments x % 
A staminate flower, lateral view x 5 
Portion of a twig showing pistillate 
aments x 4 
A pistillate flower, axile view x 5 
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A twig showing mature leaves and fruit- 
ing aments x % 

Mature capsule x 2 

Comose seed x 3 

Winter twig x % 
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SALICACEAE 
Populus heterophylla L. 


Swamp Cottonwood, Swamp Poplar, Black Cottonwood 


Habit — In New York State a small tree 25-40 feet in height with a trunk 
diameter of 12 inches or less, farther south sometimes 90-100 feet tall. 
Crown rather narrow, open, round-topped, consisting of a few large limbs 
which are irregularly arranged. Bole in large trees straight and columnar, 
bearing a high crown. In small trees it is much shorter and tapering, and 
continues into the crown. 


Leaves — Alternate, borne on long, hairy, terete petioles, broadly ovate, 
obtuse or subacute at the apex, rounded to cordate at the base, crenate, 
4-8 inches long 3-5 inches wide, at first densely hoary-pubescent, at 
maturity thin but firm in texture, dark green and smooth above, paler 
and glabrous below. Stipules linear-lanceolate, 4-1 inch long, fugacious. 


Flowers — Appearing in April or May before the leaves from separate flower- 
buds, dioecious, borne in the axils of brown, oblong-obovate scales which 
are divided above into numerous filiform lobes, the whole forming aments. 
Staminate aments cylindrical, stout, densely flowered, at first short and 
erect, finally pendant, 2-2% inches long. Pistillate aments broad, cylin- 
drical, few flowered, pendant, 1-2 inches long. Stamens 12-20, with 
short, slender filaments and dark red anthers, inserted on an oblique 
shallow disk. Pistil solitary, enclosed at the base in the campanulate, 
lobed, deciduous disk, consisting of an ovoid ovary, a short style and 2-3 
spreading, lobed stigmas. 


Fruit — An ovoid-oblong smooth, thick-walled, long-pedicellate, reddish brown 
capsule, about %4 of an inch long. The capsules are borne loosely in 
naked, erect or ascending aments 4-6 inches long and open in May when 
the leaves are about half grown by 2-3 sutures to set free the minute, 
dark brown, white-comose seeds. 


Winter characters — Twigs stout, lenticellate, at first velvety, soon becoming 
lustrous or dull grayish or reddish brown, with conspicuous orange- 
colored pith. Flower- and leaf-buds distinct. Leaf-buds ovate, acute, 
puberulous, reddish brown, covered by 4—7 scales, about %4 of an inch long. 
Flower-buds similar, broadly ovate, more strongly divergent, about % of 
an inch long. Mature bark light reddish brown and thick, with narrow, 
shallow fissures and long, narrow, flat ridges. 


Habitat — A moisture-loving tree occurring intermixed with other species in 
low, swampy situation, often where the soil is inundated for long periods 
each year. 


Range — Connecticut south in the coastal swamps to Georgia, through the Gulf 
States to western Louisiana, thence north in the Mississippi basin to Ken- 
tucky and Missouri. Zone A. 


Uses — Of little economic significance. Wood light, soft, weak, close-grained, 
pale brown with thin, brownish white sapwood. Occasionally sawed into 
lumber in the lower Mississippi basin. 
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Balsam Poplar, Tacamahac 


Populus balsamifera L. 


A twig-tip showing staminate amentsx % 5. A twig showing mature leaves and fruit- 
ing aments x % 


A staminate flower, lateral view x 5 


A twig-tip showing pistillate aments x 1% 6, Mature capsule x 
A pistillate flower, axile view x 5 7. Comose seed x 
. 8S. Winter twig x 
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SALICACEAE 


Populus balsamifera L. 


Balsam Poplar, Tacamahac 


Habit — A tree attaining a height of 60-70 feet with a trunk diameter of 1-5 
feet, under optimum conditions in the forest sometimes 100 feet tall. 
Crown rather narrow, irregular, open, bluntly pyramidal in exposed trees, 
consisting of stout, sparse, erect branches which are bushy at the ends. 
Propagates by root suckers. 


Leaves — Alternate, borne on long, slender, smooth, terete petioles, ovate to 
ovate-lanceolate, acuminate at the apex, rounded or cordate at the base, 
finely crenate-serrate, 3-6 inches long, 144-3 inches wide, at maturity thin 
but firm in texture, dark green and lustrous above, paler and somewhat 
rusty, and reticulate-veined below. Stipules oblong-lanceolate, ° ciliate, 
about 3% of an inch long, tardily fugacious. 


Flowers — Appearing in April and May before the leaves from separate 
flower-buds, dioecious, borne in the axils of light brown, obovate, hairy, 
laciniate scales, the whole forming pendulous, densely flowered, hairy, 
cylindrical aments, 24%4-4 inches long. Perianth wanting. Stamens 20- 
30, with short, slender filaments and light red anthers, inserted on an 
oblique, short-stalked, shallow disk. Pistil solitary, enclosed at the base 
by the cup-shaped, slightly lobed disk, consisting of an ovoid, slightly 
2-lobed ovary, and 2 large, nearly sessile stigmas. 


Fruit— An ovoid-oblong, light brown, thin-walled, pedunculate capsule, acute 
and often curved at the apex, about %4 of an inch long. The capsules are 
borne rather closely in pedunculate, stout-stalked, naked aments 4—5 inches 
long and open by 2 opposite sutures in late May or June to set free the 
minute, pale brown, white-comose seeds. 


Winter characters — Twigs stout, lenticellate, smooth, lustrous, bright red- 
dish brown, at length dull orange and finally yellowish or greenish gray. 
Flower- and leaf-buds distinct. Leaf-buds ovate, acuminate, usually 
divergent, dark red, water-proofed with a fragrant, amber-colored resin 
which exhales a pleasing odor as the buds unfold in the spring, 44-1 inch 
long. Flower-buds similar but somewhat broader. Bark on young trunks 
and limbs smooth, light reddish brown. Mature bark dark gray tinged 
with red, thick, with narrow fissures and broad scaly ridges, 


Habitat — Prefers alluvial soils in the bottom-lands of river valleys, along 
banks of streams and lake shores, borders of swamps, ete. A moisture- 
loving species, occasionally growing in drier situations. 


Range — A transcontinental species widely spread throughout Canada from 
Labrador to Alaska, south into northern New England, New York, Michi- 
gan, Wisconsin, Minnesota, Nebraska, Montana, Nevada and Oregon. 
Zones C and D. 


Uses — Wood light, soft, weak, close-grained, pale brown with thick, nearly 
white sapwood. Intermixed with that of other species in the manufacture 
of pulp. Occasionally manufactured into small wooden containers such as 
pails and boxes. 


Heo bor 


Balm of Gilead 


Populus candieans Ait. [Populus balsamifera, var. candicans (Ait.) Gray] 


A twig-tip showing staminate aments x % 
A staminate flower, lateral view x 5 

A twig-tip showing pistillate aments x % 
A pistillate flower, axile view x 4 


A twig showing mature foliage and fruit- 
ing aments x % 


>. Mature capsule x 2 
. Comose seed xX 5 


Winter twig x % 


SE 


Trees of New York State 137 


SALICACEAE 
Populus candicans Ait. [Populus balsamifera, var. candicans (Ait.) Gray] 
Balm of Gilead 


Habit — A tree at maturity 50-80 feet high with a trunk diameter of 2-4 
feet, occasionally 100 feet tall. Crown rather broad, irregular and open, 
consisting of stout, sparse, spreading, somewhat drooping limbs. A short- 
lived tree propagating readily by suckers. 


Leaves — Alternate, borne on long, slender, pubescent terete petioles, broadly 
ovate, acuminate at the apex, cordate or truncate at the base, coarsely 
crenate-serrate and ciliate cn the margin, 3-6 inches long, 144-4 inches 
wide, at maturity thin but firm in texture, dark green and lustrous above, 
paler and hairy on the veins beneath. Stipules oblong, lanceolate, ciliate, 
about 4% of an inch long, tardily fugacious. 


Flowers — Appearing in April and May before the leaves from separate 
flower-buds, dioecious, borne in the axils of light brown, obovate, hairy, 
laciniate scales, the whcle forming pendulous, densely flowered, cylindrical 
aments 214-4 inches long. Perianth wanting. Stamens 20-30, with 
short, slender filaments and light red anthers, inserted on an oblique, 
short-stalked, shallow disk. Pistil solitary, enclosed at the base by the 
cup-shaped slightly lobed disk, consisting of an ovoid, slightly lobed 
ovary, and 2 large, sessile stigmas. 


Fruit — A narrowly ovoid, pale brown, thin-walled, pedunculate capsule, acute 
and often curved at the apex, %4—'% of an inch long. The capsules are 
borne rather loosely in pedunculate, stout-stalked, naked aments 4-6 
inches Jong and open by 2 opposite sutures in late May or June to set 
free the minute, pale brown, white-comose seeds. 


Winter characters — Twigs stout, lenticellate, smooth, lustrous, reddish brown, 
at length dull yellowish or greenish gray. Flower- and leaf-buds distinct. 
Leaf-buds narrowly ovate, acuminate, somewhat divergent, dark red, 
water-proofed with a very fragrant, amber-colored resin which exhales a 
pleasing odor as the buds unfold in the spring, %-1 inch long. Flower- 
buds similar, usually broadly ovate. Mature bark dark gray, thick, with 
narrow fissures and broad, scaly ridges. 


Habitat — In deep, moist soil about dwellings and dooryards. 


Range — Imperfectly known. Widely planted in North America from New- 
foundland to Alaska, south to Virginia and Missouri. Said to have come 
originally from the state of Michigan but now occurring as an ‘‘escape’’ 
about the dwellings of man. 


Uses — A fast-growing species planted ornamentally about dwellings but not 
to be recommended because of its short life and unsightly appearance in 
age. Suckers from these trees are a nuisance about dooryards. Wood 
similar to that of Balsam Poplar and occasionally used for the same 
purposes. 
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Carolina Poplar, Cottonwood, Necklace Poplar 


[Populus monilifera Ait. Populus canadensis, var. 
Eugenie Schelle.] 


Populus deltoides Marsh. 


twig-tip showing staminate aments x %4 
Staminate flower, lateral view x 4 
twig-tip showing pistillate aments x %4 
pistillate flower, axile view x 5 
twig showing mature leaves x 


ome 


Portion of twig showing fruiting aments 
x % 

Mature capsule x 2 

Comose seed x 5 

Winter twig x %4 
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SALICACEAE 


Populus deltoides Marsh. [Populus monilifera Alt. Populus canadensis, 
var. Eugenie Schelle.] 


Carolina Poplar Cottonwood, Necklace Poplar 


' Habit — A tree usually 50-70 feet in height with a trunk diameter of 2-3 
feet, under optimum conditions sometimes 100 or more feet tall. Crown 
at first pyramidal, with age becoming rounded and open and nearly as 
broad as long. Limbs sparse, stout, ascending or the lower horizontal. 
Branchlets drooping. Bole tapering and continuous well into the high 
crown. Propagates naturally by suckers. 


Leaves — Alternate, borne on long, slender, smooth, flattened petioles, broadly 
deltoid-ovate, acute at the apex, truncate or cuneate at the base, crenate- 
serrate, 3-5 inches long and broad, at maturity thick and firm in texture, 
light green, smooth and lustrous above, paler and smooth below. Stipules 
ligulate to linear-lanceolate, 4-1 inch long, fugacious. 


Flowers — Appearing in April and May before the leaves from separate 
flower-buds, dioecious, borne in the axils of pale brown, hairy or glabrous, 
obovate, laciniate scales, the whole forming pendulous aments. Staminate 
aments cylindrical, stout, densely flowered, 3-4 inches long. Pistillate 
aments linear-cylindrical, sparsely flowered, 244-314 inches long. Stamens 
40-60, with short, slender filaments and dark red anthers, inserted on a 
broad, shallow, oblique disk. Pistil solitary, enclosed at the base by the 
cup-shaped, shallow disk, consisting of a subglobose ovary and 3-4 nearly 
sessile, spreading, lobed stigmas. 


Fruit — An cblong-ovoid, acute, pedicellate, dark green capsule, thin-walled 
and glabrous at maturity, 4—% of an inch long. The capsules are borne 
loosely in naked, pendant, thin-stemmed aments 8-12 inches long, and 
open in May or early June by 3-4 valves to set free the minute, pale 
brown, white- or rusty-comose seeds. 


Winter characters— Twigs stout, lenticellate, terete or angled below the 
buds, smooth, sometwhat lustrous, pale yellow tinged with green. Flower- 
and leaf-buds distinct. Leaf-buds ovate, acute, somewhat divergent, 
smooth, lustrous, chestnut-brown, covered by 6—7 scales which are water- 
proofed on their inner surface with a yellow, fragrant resin, 4—%4 of an 
inch long. Flower-buds similar until they begin to swell in early spring. 
Mature bark ashy gray, thick, deeply fissured with broad, rounded ridges. 
Younger bark pale yellowish green, thin and smooth. 


Habitat — A moisture-loving, rapidly growing species preferring rich, damp 
soils along stream courses, borders of lakes and on wet meadows and 
bottom-lands. A form of this species, the Carolina Poplar, is widely 
planted as a shade tree along streets, in dooryards, ete. 


Range — Southern Quebee west through southern Canada to the Rocky Moun- 
tains, south to Florida and New Mexico. Zones A, B, and C. 


Uses — Wood light, soft, weak, fine-grained, difficult to season, dark brown, 
with thick, nearly white sapwood. Used for pulp, packing cases, light 
fuel. A staminate form of this species, the Carolina Poplar, is extensively 
used as a street and park tree, especially where quick effects as in real 
estate developments are desired. The tree is not to be recommended 
because it is short-lived and sheds many branches during the autumnal 
rains. The roots cause trouble by penetrating and clogging drains and 
sewers. 
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Butternut, White Walnut 


Juglans cinera L. 
1. A flowering branch showing pistillate and 4. A mature leaf x % 
staminate flowers x % 5. A fruit cluster x Wy 
2. A staminate flower, lateral view x 5 3. Winter twig x % 
8. A pistillate flower, lateral view x 24% 
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JUGLANDACEAE 


Juglans cinera L. 


Butternut, White Walnut 


Habit — Usually a medium sized tree 30-50 feet in height, with a short, stout 
trunk 1-2 feet in diameter which divides 15-20 feet above the ground 
into several stout, horizontally-spreading limbs. Crown broad, unsym- 
metrical, round-topped and rather open. Under optimum conditions the 
tree may attain a height of 100 feet with a tall, stout, straight bole which 
is free of branches for half its length. 


Leaves — Alternate, odd-pinnately compound, 15-30 inches long, consisting of 
11-17 sessile or nearly sessile leaflets arranged in pairs along a stout, 
pubescent petiole, the terminal leaflet long-stalked. Leaflets oblong- 
lanceolate, 3—4 inches long, 114-2 inches wide, acute or acuminate at the 
apex, inequilateral and rounded at the base, finely serrate except at the 
base, at maturity thin, yellowish green and rugose above, pale and soft 
pubescent beneath. 


Flowers — Appearing in May or early June when the leaves are about half 
grown, monoecious, the staminate in stout, unbranched, elongated aments 
on the growth of the preceding season, the pistillate in terminal, 6-8- 
flowered spikes capping the growth of the season, the two sorts proximal. 
Staminate flowers about 4 of an inch long, epaulet-shaped, consisting of 
a rusty-pubescent, acute bract bearing adaxially a 6-lobed, light yellowish 
green perianth subtending 8-12 nearly sessile stamens. Anthers dark 
brown. Pistillate flowers about 144 of an inch long, sessile, consisting of 
an inferior, 1-celled ovary surmounted by a short style and 2 clavate, 
spreading, bright red stigmas nearly half an inch in length. The ovary is 
closely invested by glandular, coherent bracts and the calyx. 


Fruit — An ovoid or ellipsoid, 4-ridged, sculptured nut, abruptly acute at the 
apex, l-celled above, 2-celled at the base, covered by a glandular, hairy, 
indehiscent, fleshy, green husk. 


Winter characters — Twigs stout, lenticellate, greenish gray to reddish buff 
and lustrous the first winter, turning reddish or orange-brown the second 
season, at length gray. Pith dark brown, diaphragmed. Leaf-scars ele- 
vated, obcordate, hairy fringed on the upper margin, with 3 equidistant 
U-shaped clusters of bundle-scars. Terminal buds truncate, 4% of an 
inch long, the outer scales lobed. Lateral buds smaller, ovate, blunt, often 
superposed. Staminate catkins preformed the preceding season, appear- 
ing as scaly, cone-like, lateral buds. Mature bark light gray, 94-1 inch 
thick, divided by deep fissures into broad ridges scaly on the surface. 


Habitat — Prefers rich, moist soils. Frequent along fences and roads, stream 
courses, in pastures and low moist woods, or on rocky hills. 


Range — New Brunswick and Quebec through Ontario, Maine to Minnesota, 
south to Delaware, northern Georgia, and northeastern Arkansas. Com- 
mon in the lowland forests of the northeast, rare south of the Ohio basin. 


Zones A, B, and C. 


Uses — Not an important timber species. Wood light, soft, weak, rather 
coarse-grained, easily worked and polished, light brown darkening with 
exposure, with thin, light sapwood. Used occasionally for interior and 
cabinet work. The oily and nutritious nuts could no doubt be greatly 
improved by selection. The bark and husk of the nuts contain a yellow 


dye. 


Black Walnut 
Juglans nigra L. 


1. A branch showing nearly mature leaves, 3. A pistillate flower, lateral view x 4 
and pistillate and staminate flowers x 1% 4. Globose fruit x % 
2. A staminate flower, lateral view x 3 5. Winter twig x % 
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JUGLANDACEAE 
Juglans nigra L. 


Black Walnut 


Habit — A large tree 75-100 feet in height with a trunk diameter of 2-3 feet, 
in the rich alluvial soils of the Ohio basin sometimes attaining a height 
of 150 feet with a bole 5-6 feet in diameter. The trunk is straight and 
continuous into the crown, gradually breaking up into stout, spreading 
limbs which form a narrow or broad, round-topped crown. In tall indi- 
viduals the bole is often clear of branches for 50-60 feet. 


Leaves — Alternate, odd-pinnately compound, 1-2 feet long consisting of 13- 
23 sessile or nearly sessile leaflets arranged in pairs along a puberulent 
petiole, the terminal leaflet often suppressed. Leaflets ovate-lanceolate 
3—3% inches long, 1-114 inches wide, acuminate at the apex, rounded and 
usually inequilateral at the base, sharply serrate except at the base, at 
maturity thin, yellowish green, lustrous and glabrous above, soft pubes- 
cent beneath. 


Flowers — Appearing in May and early June when the leaves are about half 
grown, monoecious, the staminate in stout, unbranched catkins, 3—5 inches 
in length on the growth of the preceding season, the pistillate in terminal 
2-5-flowered spikes capping the growth of the season, the two sorts proxi- 
mal. Staminate flowers about 4 of an inch long, epaulet-shaped, consist- 
ing of a nearly triangular, rusty-tomentose bract bearing adaxially a 
rounded, 6-lobed perianth subtending 20-30 nearly sessile stamens. 
Anthers purple. Pistillate flowers about 14 of an inch long, sessile, con- 
sisting of an inferior, 1-celled ovary surmounted by a style and 2 clavate, 
ascending stigmas which are yellowish green tinged with red and %4—%4 of 
an inch long. The ovary is closely invested by glandular, cchering bracts 
and the calyx. 


Fruit — A globose or oblong, deeply sculptured nut, 4-celled at the base, 
slightly 2-celled at the apex, 1144-1% inches in diameter, covered by a 
rather thick, indehiscent, yellowish green husk which is roughened with 
clusters of pale hairs. 


Winter characters — Twigs stout, lenticellate, dull orange-brown and _ pilose 
the first winter, gradually darkening to a light brown. Pith pale buff, 
diaphragmed. Leaf-scars elevated, 3-lobed, often cordate, with 3 equi- 
distant U-shaped clusters of bundle-scars. Buds pale grayish white. 
Terminal bud rounded, ovate, 144 of an inch long, covered by 4 scales, the 
outer pair rounded and lobed, the inner pinnatifid at the apex. Lateral 
buds smaller, blunt, often superposed. Staminate aments preformed the 
preceding season, appearing as scaly, cone-like, tomentose lateral buds. 
Mature bark dark brown to grayish black, 2—3 inches thick, divided by 
deep fissures into broad, rounded ridges, thick, scaly at the surface. 


Habitat — Requires a deep, rich, moist, well-drained soil. Thrives best in the 
deep alluvial soils of bottom-lands and on fertile slopes. 


Range — Central New England west through central New York, Michigan and 
Wisconsin, to Nebraska, south to Florida and eastern Texas. Zones A, 
B, and C. 


Uses — One of the most valuable timber trees of eastern United States. Wood 
hard, heavy, strong, somewhat coarse-grained, easily worked, durable in 
contact with the soil, rich dark brown with thin pale sapwood. Prized 
for gun stocks, furniture, interior finish and cabinet making. Supply 
greatly depleted. Nut rich in oil, nutritious, often found in the eastern 
markets. Black Walnut is of decided ornamental value. 
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Shagbark Hickory, Shellbark Hickory 
Carya ovata (Mill.) K. Koch. [ Hicoria ovata (Mill.) Britt.; Carya alba Nutt.] 


A branch showing immature leaves, and 5. A mature leafix 4 
pistillate and staminate flowers x 1%4 6. A twig with fruit x '% 
. A staminate flower, axile view x 5 7. Nutx &% 
8S. Cross section of the nut x %4 


A staminate flower, abaxile view x 5 


A pistillate flower, lateral view x 6 9. Winter twig x 14 
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JUGLANDACEAE 
Carya ovata (Mill.) K. Koch. [Hicoria ovata (Mill.) Britt; Carya alba Nutt.] 


Shagbark Hickory, Shellbark Hickory 


Habit — A tree at maturity attaining a height of 60-90 feet with a trunk 
diameter of 2-3 feet, under optimum conditions sometimes 120 feet tall. 
Crown in the open usually irregular and open, narrowly oblong-cylindrical, 
the bole usually forking low down into stout, ascending limbs. In the 
forest the bole is typically tall and columnar and often free of branches 
for 50-60 feet, bearing aloft a narrow head. 


Leaves — Alternate, odd-pinnately compound, 8-14 inches long, consisting of 
5-7 sessile or nearly sessile leaflets arranged in pairs along a stout, 
glabrous or pubescent, slightly grooved petiole, the lower pair the smallest 
and the terminal leaflet narrowed into a stalk. Leaflets ovate-lanceolate 
to obovate, 4-5 inches long, usually acuminate at the apex, inequilateral 
at the base, serrate and ciliate except near the base, at maturity thin, 
firm, dark yellowish green and glabrous above, pale, glabrous or puberu- 
lous below. 


Flowers — Appearing in May and early June after the unfolding of the leaves, 
monoecious, the staminate in slender, light green, drooping catkins 4-5 
inches long which are borne in pedunculate clusters of 3 on the growth of 
the preceding season, rarely at the base of the growth of the season, the 
pistillate in terminal, 2—5-flowered spikes capping the growth of the sea- 
son, the two sorts proximal. Staminate flowers pedicellate, glandular- 
hirsute without, about 4 of an inch long, consisting of an elongated, 
ovate-lanceolate bract and 2 ovate, concave calyx-lobes bearing adaxilly 
3-4 stamens. Anthers nearly sessile, yellow, tinged with red. Pistillate 
flower about 14 of an inch long, sessile, consisting of an inferior 1-celled 
ovary surmounted by 2 sessile, spreading, pale green, papillate stigmas. 
The ovary is invested by the perianth-like, cohering, rusty-tomentose 
involucre. 


Fruit — Subglobose to obovate, 1-214 inches long, 4-channeled from apex te 
base, at maturity dark reddish brown or nearly black, lenticellate, glabrous 
or pilose. Husk thick, splitting to the base. Nut white, thin-shelled usu- 
ally oblong but very variable in form, 4 angled or ridged, with large, light 
brown, sweet kernel. 


Winter characters — Twigs stout, lenticellate, usually somewhat pubescent or 
occasionally lustrous and smooth, reddish brown or grayish. Leaf-secars 
slightly elevated, inversely triangular to oblong, with scattered bundle- 
sears. Terminal bud broadly ovate, dark brown, 4%4-%4 of an inch long, 
the outer scales loose and pubescent on the outer surface and often keeled 
and projecting above into a point. Lateral buds smaller. Mature bark 
light gray, 34-1 inch thick, separating into rough strips or plates which 
remain attached to the trunk, giving it a shaggy appearance. 


Habitat — Prefers deep, moist soil. Common and of its largest size on the 
rich alluvial soils of the lower Ohio basin. 


Range — Southern Quebec and Ontario, Maine to Minnesota, south to Florida 
and Texas. Zones B and C. 


Uses — One of the most valuable hickories, producing excellent hickory stock. 
Wood heavy, very hard and strong, tough, elastic, close-grained, light 
brown with pale nearly white sapwood. Largely used in the manufacture 
of wagons, automobile wheels, axe helves, agricultural implements, ete. 
This tree produces the common hickory nut of commerce. 
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Big Shellbark, Kingnut 


aciniosa (Michx. f.) Laud. [Hiecoria laciniosa Sarg.; Carya suleata Nutt.] 


immature leaves, and 5. A mature leaf x 
pistillate and staminate flowers x % 6. A twig with fruit x 4 
pistillate flower, Mi 
staminate flower, 
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JUGLANDACEAE 


Carya laciniosa (Michx. f.) Laud. [Hicoria laciniosa Sarg.; Carya suleata 
Nutt. ] 


Big Shellbark, Kingnut 


Habit — Similar in gross features to the Shagbark Hickory. A tree 50-90 feet 
in height with a trunk diameter of 2-3 feet, occasionally 120 feet tall. 
Crown narrowly oblong to subovoid, consisting of rather short lateral 
branches, which extend in the open to within 8-10 feet of the ground. 
Lower branches pendulous. Under forest conditions the bole is tall, 
straight, and columnar and often free of branches for half its length, 
bearing aloft a reduced crown. 


Leaves — Alternate, odd pinnately compound, 15-22 inches long, usually con- 
sisting of 7 (5-9) sessile or nearly sessile leaflets arranged in pairs along 
a stout, glabrous or pubescent, flattened, grooved petiole, the lower pairs 
the smaller and the terminal leaflet narrowed into a stalk. Leaflets ovate 
to oblong-lanceolate, the 3 upper usually obovate, 4-9 inches long, acumi- 
nate at the apex, rounded and inequilateral at the base, ciliate and finely 
serrate except near the base, at maturity thin, firm, dark green and 
somewhat lustrous above, paler and soft pubescent below. 


Flowers — Appearing in May and early June after the unfolding of the leaves, 
monoecious, the staminate in slender, light green, drooping catkins 5-S 
inches Jong which are borne in pedunculate clusters of 3 on the growth 
of the preceding season, rarely at the base of the growth of the season, 
the pistillate in terminal, 2—5-flowered spikes capping the growth of the 
season, the two sorts proximal. Staminate flowers pedicellate, rufous- 
tomentose without, about 4% of an inch long, consisting of a linear- 
lanceolate, acute bract and 2 rounded calyx-lobes bearing adaxilly 3-5 sta- 
mens. Anthers yellow, nearly sessile. Pistillate flowers about 14 of 
an inch long, sessile, consisting of an inferior, 1-celled ovary surmounted 
by 2 sessile, spreading, pale green, papillate stigmas. The ovary is 
invested by the perianth-like, cohering, pale tomentose involucre. 


Fruit — Ellipsoid, ovoid, or subglobose, 1%-214 inckes long, 4-channeled at 
least above the middle, at maturity light orange to pale chestnut-brown, 
glabrous or pubescent, orange-lenticellate. Husk thick, splitting to the 
base. Nut dull white or yellowish, thick-shelled, usually ellipsoidal but 
very variable, 4-ridged or angled, with large, light brown, sweet kernel. 


Winter characters— Twigs stout, orange-lenticellate, usually somewhat 
pubescent, orange-brown turning to ashy gray the second winter. Leaf- 
scars slightly elevated, inversely triangular, the upper margin indented. 
Terminal bud ovate, dark brown, %4-1 inch long, the outer scales rather 
loose and pubescent on the outer surface and often keeled and long pointed 
at the apex. Lateral buds much smaller. Mature bark light gray, 1-2 
inches thick, separating into broad, thick plates which persist on the tree 
for a number of years giving the trunk a shaggy appearance. 


Habitat — Distinctly a bottom-land tree, preferring wet but rich soils which 
are often inundated for several months in the spring. Occasional on 
fertile uplands. 


Range — Central New York and Pennsylvania, west to eastern Nebraska, 
south to Tennessee, northern Arkansas and Oklahoma. Zone B. 


Uses — Among the most valuable of the hickories as a source of timber. Wood 
similar to that of Shagbark Hickory and usually not distinguished in the 
trade. Nuts often found in the eastern markets, larger than those of the 
Shagbark but not as finely flavored. 
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JUGLANDACEAE 
Carya alba (L.) K. Koch. [Hicoria alba Britt.; Carya tomentosa Nutt.] 


Mockernut 


Habit — A tree usually 50-80 feet in height with a trunk diameter of 2-3 
feet, under optimum conditions sometimes 100 feet tall. In the forest 
the crown is narrowly oblong and reduced, extending down about half 
way on the clean, straight bole. Trees in the open usually develop a broad, 
open, rather ragged crown. 


Leaves — Alternate, very fragrant, odd-pinnately compound, 8-12 inches long, 
consisting of 7—9 sessile or nearly sessile leaflets arranged in pairs along 
a rather stout, pubescent, flattened, grooved petiole, the lower pairs grad- 
ually reduced in size and the terminal leaflet narrowed into a stalk. 
Leaflets oblong-lanceolate or obcvate-oblanceolate, acuminate at the apex, 
somewhat rounded and inequilateral at the base, serrate, at maturity 
rather thin, dark green and lustrous above, pale orange-brown and 
pubescent below. 


Flowers — Appearing in May and early June when the leaves are about half 
grown, monoecious, the staminate in slender, yellowish green drooping 
catkins 4-5 inches in length which are borne in pedunculate clusters of 3 
on the growth of the preceding season or rarely at the base of the growth 
of the season, the pistillate in terminal, 2-5-flowered spikes capping the 
growth of the season, the two sorts proximal. Staminate flowers short 
pedicellate, pale yellowish green, 1/16—4% of an inch long, consisting of 
an ovate-lanceolate bract and 2 rounded calyx-lobes bearing adaxilly + 
stamens. Anthers bright red and nearly sessile. Pistillate flowers about 
14 of an inch long, sessile, consisting of an inferior 1-celled ovary sur- 
mounted by 2 sessile, spreading, dark red stigmas. The ovary is invested 
by the greenish, tomentose, perianth-like involucre. 


Fruit — Ellipsoidal to obovate, 144-2 inches in length, 4-channeled from apex 
to base, at maturity dark reddish brown, lenticellate, nearly glabrous. 
Husk thick, splitting to the base. Nut pale reddish brown, very thick- 
shelled, globose to ellipsoidal but very variable in shape, 4-ridged toward 
the apex, with small, dark brown, sweet kernel. 


Winter characters — Twigs very stout, pale-lenticellate, pubescent, reddish 
brown turning gray the second season. Leaf-scars inversely 3-lobed, the 
bundle-scars in marginal clusters. Terminal bud reddish brown or yel- 
lowish, usually tomentose, 43-%4 of an inch long. Lateral buds much 
smaller. Mature bark gray, rather thin, shallowly fissured, close-scaly. 


Habitat—A moisture-loving tree preferring rich, deep-soiled bottom-land 
woods, more rarely on fertile slopes and hills, 


Range — Massachusetts west through central New York and southern Ontario 
to eastern Kansas, south to Florida and Texas. Zones A and B. 


Uses — Produces the best grade of hickory stock. Wood hard, strong, heavy, 
tough and elastic, dark brown with thick sapwood. Used similarly as the 
wood of the other hickories. Nuts occasionally found in the eastern 
markets. 
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JUGLANDACEAE 


Carya microcarpa Nutt. [| Hicoria microcarpa (Nutt.) Britt.; Hicoria glabra, 
var. odorata Sarg.] 


Small-fruited Hickory 


Habit — A tree at maturity attaining a height of 50-80 feet with a trunk 
diameter of 2-3 feet, under optimum conditions sometimes 100 feet tall. 
Crown narrowly oblong with rather short, spreading branches, the lower 
mostly pendulous. Bole continuous into the crown, sometimes forked. 


Leaves — Alternate, odd-pinnately compound, 8—12 inches long, consisting of 
5-7 sessile or nearly sessile leaflets arranged in pairs along a stout, 
smooth, slightly grooved petiole, the terminal leaflet narrowed into a 
stalk. Leaflets ovate-lanceolate to oblong, 3-5 inches long, 1-2 inches 
broad, acuminate at the apex, rounded and usually inequilateral at the 
base, sharply serrate except at the base, at maturity thick, firm, dark 
yellowish green and shining above, paler and glabrous below. 


Flowers — Appearing in May and June after the unfolding of the leaves, 
monoecious, the staminate in slender drooping catkins 3-6 inches long 
which are borne in pedunculate clusters of 3 on the growth of the preced- 
ing season or rarely at the base of the growth of the season, the pistillate 
in terminal 2—-5-flowered spikes capping the growth of the season, the two 
sorts proximal. Staminate flower short-pedicellate, somewhat pubescent, 
about ¥ of an inch long, consisting of an ovate-lanceolate bract and two 
calyx-lobes bearing adaxilly 4 stamens. Pistillate flowers about 34 of an 
inch long, sessile, consisting of an inferior, 1-celled ovary surmounted by 
2 sessile, spreading, yellowish green stigmas. The ovary is invested by 
the cohering, pale green involucre. 


Fruit — Subglobose, 44-1 inch long, 4-channeled from apex to base, light 
brown and scaly at maturity. Husk thin, tardily splitting. Nut brownish 
white, thin-shelled, subglobose and often slightly angled, with small, sweet 
kernel. 


Winter characters — Twigs rather slender, pale-lenticellate, smooth and lus- 
trous, light brown turning dark red the second season. Leaf-scars bluntly 
and inversely triangular, the bundle-scars in clusters in the lobes. Termi- 
nal bud reddish brown and lustrous, ovoid, %4—%, of an inch long, the 
scales imbricated and close-fitting. Mature bark thin, at first close and 
shallowly furrowed, at length shaggy with thin plates. 


Habitat — An upland species preferring the same sites as the Pignut Hickory 
and usually not distinguished from this species. 


Range — Central New England west through New York, southern Ontario 
and Michigan to Iowa, south to Georgia and Missouri. Zones A, B, and ©. 


Uses — Wood similar to that of the Pignut Hickory and put to similar uses. 
Nuts sweet but too small for general commercial exploitation. 


Pignut 
Carya glabra (Mill.) Spach. [Hicoria glabra Britt.; Carya porcina Nutt.] 
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JUGLANDACEAE 
Carya glabra (Mill.) Spach. [| Hicoria glabra Britt.; Carya porcina Nutt.] 
Pignut 


Habit — A tree at maturity attaining a height of 80-90 feet with a trunk 
diameter of 2-3 feet, occasionally 120 feet in height. Crown oblong, 
rather narrow, consisting of short, spreading branches, the lower some- 
what pendulous. Bole tall, slender, tapering, often free of lateral branches 
for some distance, occasionally forked. 


Leaves — Alternate, odd-pinnately compound, 8-12 inches long, consisting of 
d-7 (rarely 9) sessile leaflets arranged in pairs along a slender, glabrous 
or pubescent, slightly grooved petiole, the terminal leaflet narrowed into 
a stalk. Leaflets lanceolate to obovate-oblanceolate, 3-8 inches long, 
1-2% inches broad, acuminate at the apex, rounded and usually inequi- 
lateral at the base, sharply serrate except at the base, at maturity thick, 
firm, dark yellowish green and glabrous above, paler, glabrous or with 
axillary tufts of hairs below. 


Flowers — Appearing in May and June after the unfolding of the leaves, 
monoecious, the staminate in slender drooping catkins 3—7 inches long 
which are borne in pedunculate clusters of 3 on the growth of the pre- 
ceding season or rarely at the base of the growth of the season, the 
pistillate in terminal, 2—5-flowered spikes capping the growth of the 
season, the two sorts proximal. Staminate flowers short pedicellate, pale 
tomentose, about 4% of an inch long, consisting of an ovate or lanceolate 
bract and 2 calyx-lobes bearing adaxilly 4 stamens. Anthers nearly ses- 
sile, orange-colored. Pistillate flowers about 14 of an inch long, sessile, 
consisting of an inferior, 1-celled ovary surmounted by 2 sessile, spread- 
ing yellow stigmas. The ovary is invested by the cohering, glabrous or 
pubescent, pale green involucre. 


Fruit — Pyriform or globose, 144-2 inches long, 4-sutured at least above the 
middle, at maturity reddish brown and often pubescent. Husk thin, often 
opening rather tardily at the apex, sometimes enclosing the nut after it 
has fallen. Nut brownish white, thick-shelled, ellipsoidal to subglobose 
with light brown, bitter kernel. 


Winter characters — Twigs rather slender, pale-lenticellate, smooth and lus- 
trous, light reddish brown turning dark red the second season. Leaf-scars 
bluntly and inversely triangular, slightly indented above, rather small. 
Terminal bud reddish brown and lustrous, ellipsoidal, 4—-%4 of an inch 
long, the seales rather close-fitting. Lateral buds much smaller. Mature 
bark thin, close, light gray with shallow fissures separating narrow ridges, 
never shaggy. 


Habitat — An upland species preferring dry ridges and hillsides, often in 
admixture with Oak and Chestnut. 


Range — New England west through southern Ontario and Michigan to south- 
ern Minnesota and Nebraska, south to Florida and eastern Texas. Zones 
A, B, and C. 


Uses — Produces a valuable grade of hickory timber. Wood heavy, hard, very 
strong, tough, elastic, close-grained. Used similarly as the wood of the 
other hickories for wheels, tool handles, ete. Nuts very variable in flavor. 
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JUGLANDACEAE 


Carya cordiformis (Wang.) K. Koch. [Hicoria minima (Marsh.) Britt.; 
Carya amara Nutt.] 


Bitternut 


Habit — A tree 40—75 feet in height with a trunk diameter of 1-2% feet, 
under optimum conditions in the southern part of its range sometimes 
attaining a height of 100 feet with a tall, straight, clean trunk. Crown 
round-topped, broadest near the top, consisting of rather slender, stiff, 
upright, ascending branches, under forest conditions usually much 
restricted in size. 


Leaves — Alternate, odd-pinnately compound, 6-10 inches long, consisting of 
5-9 sessile leafletes arranged in pairs along a slender, pubescent, slightly 
grooved petiole, the terminal leaflet narrowed into a stalk. Leaflets 
lanceolate to ovate-lanceolate, 4-6 inches long, 34-114 inches wide, acumi- 
nate at the apex, rounded or subcordate and usually inequilateral at the 
base, rather coarsely serrate except at the base, at maturity thin, firm, 
dark yellowish green and glabrous above, paler, often yellow glandular 
and glabrous or somewhat pubescent below. 


Flowers — Appearing in May or early June after the unfolding of the leaves, 
monoecious, the staminate in slender, drooping catkins 3-4 inches long 
which are borne in clusters of 3 on the growth of the preceding season 
or rarely at the base of the growth of the season, the pistillate in ter- 
minal, 2—10-flowered spikes capping the growth of the season, the two 
sorts proximal. Staminate flowers short pedicellate, somewhat pubescent, 
about 1/10 of an inch long, consisting of a rufous, ovate, acute bract and 
2 ealyx-lobes of the same color bearing adaxilly 4 stamens. Anthers 
yellow, ovate, short-stalked. Pistillate flowers about 1% an inch long, 
sessile, consisting of an inferior 1-celled ovary surmounted by 2 sessile, 
spreading, pale green stigmas, papillate on the stigmatic surface. The 
ovary is invested by a perianth-like, cohering, slightly 4-ridged, yellowish 
green involucre. 


Fruit — Ovate or subglobose, 34-114 inches long, 4-winged along the sutures 
from the apex half way to the base, greenish yellow, scurfy and pubescent. 
Husk thin. Nut thin-shelled, as broad or breader than long, smooth, 
abruptly pointed, with reddish brown, very bitter kernel. 


Winter characters — Twigs slender, lenticellate, glossy, often yellow glandu- 
lar and hairy toward the apex but smooth below, grayish or orange- 
brown during the first winter, at length light gray. Pith brown, angular. 
Leaf-scars elevated, obcordate, with 3 groups of bundle-scars. Terminal 
bud yellow, oblique and blunt at the apex, %-%4 of an inch long, con- 
sisting of 4 glandular scales valvate in pairs. Lateral buds smaller, some- 
what 4-angled, superposed, %—%4 of an inch long, the lowest or axillary 
bud sessile and sharp-pointed, the upper pedunculate and angular. Mature 
bark light gray, 144-34 of an inch thick, close, with shallow fissures 
and narrow ridges, the surface peeling in small flakes. 


Habitat — By preference a bottom-land tree growing on low, wet sites in 
pastures, fields, along sluggish streams, and in lowland deciduous for- 
ests. Occasionally found in hilly situations, on limestone outcroppings, 
and mountain slopes. 


Range — Southern Quebee and Ontario, Maine to southern Minnesota, south 
into the Gulf States. Zones B and C. 


Uses — A valuable timber species contributing a part of the hickory wood of 
commerce. Wood heavy, hard, strong, tough, elastic, close-grained, dark 
brown with paler sapwood. Valued for wagon and automobile wheels, 
wagon tongues, whippletrees, tool handles, etc. Nuts bitter, not edible. 
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BETULACEAE 
Ostrya virginiana (Mill.) K. Koch. 
Hop Hornbeam, Ironwood, Leverwood 


Habit — At maturity a small tree usually 25-40 feet in height with a short 
trunk 8-15 inches in diameter, occasionally seventy feet tall. Crown 
rather high, open, broad, round-topped, consisting of slender branches, the 
lower wide-spreading and often penduluous with fine, ascending branchlets. 


Leaves — Alternate, borne on slender, terete petioles about %4 of an inch long, 
ovate-oblong to ovate-lanceolate, 3-5 inches long, 1144-2 inches wide, acu- 
minate or acute at the apex, rounded or slightly cordate and inequilateral 
at the base, finely doubly serrate, at maturity thin, coriaceous, smooth 
and dull yellowish green above, pale green below with tufts of pale hairs 
in the axils of the veins. 


Flowers — Appearing in April or early May with the leaves, monoecious, 
borne in aments. Staminate aments, preformed the preceding season, 
clustered, subterminal, cylindrical, at anthesis reddish brown, pendant, 
about 2 inches long. Pistillate aments appearing with the leaves, terminal 
on the growth of the season, pedunculate, lax, pale green, %4—%4 of an 
inch long. The staminate flowers consist of 6-28 yellow half-anthers 
which are long-hairy at the apex and are raised on short, bifurcated fila- 
ments inserted on a pilose torus, the group subtended by a broadly ovate, 
concave scale. The pistillate flowers are borne in pairs at the base of an 
ovate acute bract which persists until mid-summer, and consist of an 
ovary closely invested by a hairy sac-like structure formed of a bracteole 
and 2 secondary bractlets, a short style, and 2 long, filiform, red stigmas. 


Fruit — A long-pedunculate, pendulous, creamy-white, oblong strobile, 144-2% 
inches long, 24-1 inch in width, consisting of ovate, acute, membrana- 
ceous, bladder-like, reticulate-venose, imbricated involucres forming a hop- 
like fruit. Fruiting involuere about % of an inch long, slightly hairy 
at the apex, with sharp, stiff, stinging-hairs at the base, enclosing but 
much larger than the ovate, acute, flattened, chestnut-brown nutlet, at 
length deciduous from the strobile axis. 


Winter characters — Twigs slender, tough, pale-lenticellate, smooth, lustrous, 
dark reddish brown and often zigzag, becoming dull and darker the second 
year. Terminal bud absent. Lateral buds ovate, acute, slightly puberu- 
lous, divergent, light chestnut-brown, about 1% of an inch long. Mature 
bark light grayish brown, thin, consisting of narrowly oblong, thick scales 
which are loose at the ends and give a shreddy appearance to the bole. 


Habitat — Dry gravelly and stony soils on slopes, ridges and limestone out- 
crops, rarely on moist sites. A tolerant species occurring in admixture 
with Beech, Hard Maple, Yellow Birch, White Ash, Elm, ete., seeding 
abundantly and forming the bulk of the under-growth in many places. 


Range — Nova Scotia through southeastern Canada to Lake Superior, in the 
United States from Maine to Minnesota, South Dakota and Nebraska, 
southward to the Gulf. Zones B, C, and D. 


Uses — Wood very heavy, hard, strong, tough, close-grained, light brown, red- 
dish brown or nearly white, with thick, pale white sapwood. Not durable 
in contact with the soil. Used for tool handles, mallets, levers, fence 
posts and for fuel. 
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BETULACEAE 


Carpinus caroliniana Walt. 


Blue Beech, Hornbeam, Water Beech 


Habit — A shrub or low bushy tree 25-30 feet in height with a short fluted 
trunk 6-12 inches in diameter, under optimum conditions sometimes 40 
feet in height with a trunk 18-24 inches in diameter. Crown round- 
topped and wide-spreading, consisting of long, wiry, ascending branches 
which are often pendulous at the tips, and short, thin laterals, the two 
forming horizontal sprays. 


Leaves — Alternate, borne on slender, terete, hairy petioles about 4g of an 
inch long, ovate-oblong, 2-4 inches long, 1-134 inches wide, acuminate at 
the apex, rounded or cuneate and often inequilateral at the base, finely 
doubly serrate, at maturity thin, firm, smooth and deep green above, pale 
green and glabrcus or puberulous below with tufts of pale hairs in the 
axils of the veins. 


Flowers — Appearing in April and early May with the leaves, monoecious, 
borne in aments. Staminate aments arising from lateral buds similar to 
leaf-buds but larger, at anthesis reddish green, pendant, about 144 inches 
long. Pistillate aments appearing with the leaves, terminal on the 
growth of the season, lax, green, 4—% of an inch long. The staminate 
flowers consist of 6-40 yellow half-anthers which are raised on short, 
bifurcated filaments inserted on a pilose torus, the group subtended by 
a short-stalked, broadly ovate, concave scale. The pistillate flowers are 
borne in pairs at the base of an ovate, acute, deciduous bract and consist 
of an ovary invested by a bracteole and 2 secondary bractlets, a short 
style, and 2 elongated, filiform scarlet stigmas. : 


Feuit— A long-pedunculate, pendulous cluster of 3-lobed, foliaceous, green 
involucres, 1144-4 inches long, 1-2 inches wide, each involucre bearing 
adaxilly a corrugated, light brown nutlet. The involucres arise from the 
fusion of a bracteole and 2 secondary bractlets and are borne vis-a-vis 
in pairs. 


Winter characters— Twigs very slender, tough, pale-lenticellate, smooth, 
lustrous, dark reddish brown and often zizag, at length dull reddish 
gray. Terminal bud absent. Lateral buds ovate, acute, slightly puberu- 
lous; somewhat divergent, light chestnut-brown, about 144 of an inch long. 
Mature bark bluish gray tinged with brown, thin, forming a smooth layer 
on the fluted trunk. 


Habitat — A moisture-loving species usually found in swamps, along the 
banks of streams, in low wet woods and on moist slopes. 


Range — Nova Scotia westward through southern Canada to Minnesota, 
southward to Florida and Texas. Zones B and C. 


Uses — Of no commercial significance. Wood very heavy,. hard, strong, close- 
grained, light brown with thick white sapwood. The tree is occasionally 
used ornamentally on wet, springy sites. 


Sweet Birch, Cherry Birch, Black Birch 
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BETULACEAE 
Betula lenta L. 


Sweet Birch, Cherry Birch, Black Birch 


Habit — A tree under optimum conditions sometimes attaining a height of 
75-80 feet with a trunk diameter of 3-4 feet, usually 50-60 feet tall. 
Crown at first rather narrowly conical, clothed with ascending branches 
which extend nearly to the ground, at length open, round-topped and 
rather narrow, with long, slender, horizontal or somewhat pendulous, 
much-forked branches. Bole in mature trees tapering. 


Leaves — Alternate, ovate or oblong-ovate, 2144-5 inches long, 1144-3 inches 
wide, acute at the apex, slightly cordate or rounded and inequilateral at 
the base, sharply doubly serrate, at maturity membranaceous, smooth, 
dark dull green above, pale yellow-green and smocth below aside from the 
axillary tufts of white hairs, borne on stout, hairy petioles #4—1 inch long. 


Flowers — Appearing in April or early May before the leaves, monoecious, 
borne in aments. Staminate aments preformed the preceding season, 
clustered, subterminal, cylindrical, at anthesis brownish yellow, 3—4 inches 
long. Pistillate aments appearing as the buds unfold, terminal and soli- 
tary on short, 2-leaved lateral branches, pale green, cylindrical, sessile, 
14-34 of an inch long. Flowers borne in clusters of 3. The staminate 
flowers consist of 4 yellow half-anthers raised on short, bifurcated fila- 
ments and accompanied by a calyx of 1 sepal, the cluster of 3 covered 
distally by a peltate, obovate bract and 2 bracteoles. The pistillate flower 
consists of a small, green, ovoid ovary surmounted by 2 spreading, fili- 
form, pink styles, the cluster of 3 subtended by an oblong, obtuse bract 
and 2 adnate bracteoles. 


Fruit — A sessile, pale brown, short-cylindric, obtuse, woody strobile 1-144 
inches long and about 1% inch thick, consisting of glabrous, imbricated, 
3-lobed bracts subtending winged nutlets, both deciduous in the autumn 
from the slender rachis. Nutlets compressed, oblong to obovate, about 
1% of an inch long, surmounted at the apex by the 2 persistent styles, 
with lateral marginal wings as broad as the nutlet. 


Winter characters — Twigs slender, lenticellate, smooth, lustrous, light red- 
dish brown, at length dull dark brown tinged with red, with wintergreen 
taste when chewed. Short spur-like lateral fruiting branches present. 
Staminate aments grouped at the tips of vigorous branchlets, oblong- 
cylindric, reddish brown, lustrous, about 94 of an inch long. Buds ovate, 
acute, lustrous, divergent, light chestnut-brown, about %4 of an inch 
long. Bark on young trunks smooth, lustrous, dark reddish brown, with 
conspicuous horizontal lenticels. Mature bark dull brownish black, fur- 
rowed and broken into large, irregular plates. 


Habitat — Usually in upland situations on moist or dry gravelly or rocky 
soils. 


Range — Newfoundland, New York and Pennsylvania, south along the moun 
tains to Florida, west through southern Ontario to lowa and Tennessee. 
Zones A, B, and C. 


Uses — Wood heavy, hard, strong, close-grained, dark reddish brown with 
thin, pale sapwood, capable of high finish and used in the manufacture of 
furniture to imitate mahogany, likewise for woodenware, fuel, ete. Oil 
of wintergreen is distilled from the wood, and birch beer can be made by 
fermenting the sap. 
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Yellow Birch, Gray Birch 
Betula lutea Michx. f. 


. A twig showing pistillate and staminate 


aments x %4 


2. Bract and _ bracteoles 
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Winged nutlet x 4 
Winter twig with staminate aments x %& 
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BETULACEAE 
Betula lutea Michx. f. 


Yellow Birch, Gray Birch 


Habit — A tree at maturity usually 60-75 feet in height with trunk diameter 
of 2-3 feet, sometimes 100 feet tall and 3-5 feet through. In the open 
the crown is broadly ovoid, consisting of long, wide-spreading, somewhat 
pendulous branches borne aloft on a short bole which is continuous into 
the crown or breaks up a short distance above the ground into several 
large, ascending limbs. Under forest conditions the bole is usually clean 
for some distance below. 


Leaves — Alternate, ovate, oblong-ovate or elliptical, 3-414 inches long, 1144-2 
inches wide, acute at the apex, rounded or slightly heart-shaped and 
inequilateral at the base, sharply doubly serrate, at maturity smooth, 
dull and dark green above, pale yellowish green and hairy at least on 
the veins below, borne on slender, pale yellow, hairy, terete petioles 34-1 
inch long. 


Flowers — Appearing in late March or April before the leaves, monoecious, 
borne in aments. Staminate aments preformed the preceding season, clus- 
tered, subterminal, cylindrical, at anthesis brownish yellow, 3-314 inches 
long. Pistillate aments appearing as the buds unfold, terminal and soli- 
tary on short, 2-leaved lateral branches, pale green, oblong-eylindrical, 
nearly sessile, about 35 of an inch long. Flowers borne in clusters of 3. 
The staminate flowers consist of 4 yellow half-anthers raised on short, 
bifurcated filaments and accompanied by a calyx of 1 sepal, the cluster 
of 3 covered distally by a peltate broadly oval bract and 2 bracteoles. 
The pistillate flower consists of a small, green, ovoid ovary surmounted 
by 2 spreading, filiform styles, the cluster of 3 subtended by an oblong, 
obtuse bract and 2 adnate bracteoles. 


‘Fruit — An erect, sessile or nearly sessile, pale brown, oblong-ovoid, woody 
strobile, 1-1% inches long and about *4 of an inch wide, consisting of 
imbricated, 3-lobed bracts which are puberulous on the back and sttbtend 
winged nutlets, both deciduous in the autumn from the slender rachis. 
Nutlets compressed, ovate to oval, chestnut-brown, about 1% of an inch 
long, crowned by the 2 persistent styles, with lateral marginal wings 
narrower than the nutlet. 


Winter characters— Twigs slender, lenticellate, smooth, light yellowish 
brown, becoming dark brown and lustrous and finally dull silvery- -gTay, 
with faint wintergreen odor when chewed. Short, spur-like, lateral fruit- 
ing branches present. Buds narrowly ovate, acute, lustrous, somewhat 
divergent, chestnut-brown, about *4 of an inch long, covered by 3-8 scales 
downy on the margins. Staminate aments grouped at the tips of vigorous 
twigs, oblong-cylindric, light chestnut-brown and lustrous, 34-1 inch long. 
Bark on young trunks cr limbs lustrous, close and firm, bright silvery- 
gray, separating at the surface into thin, revolute, clinging scales. 
Mature bark reddish brown to nearly black, broken into large, thick, 
irregular plates. 


Habitat — Rich moist uplands in company with Beech, Sugar Maple, Ash, 
Hornbeam, Hemlock, Red Spruce, ete. 


Range — Newfoundland south along the mountains to North Carolina and 
Tennessee, west through southern Ontario, Michigan and Wisconsin to 
Minnesota. Zones B, C, D, and E. 


Uses — Wood heavy, hard, strong, close-grained, light reddish brown with 
thin, nearly white sapwood. Used for furniture, flooring, interior finish, 
agricultural implements, turnery, and for fuel. 
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River Birch, Red Birch, Black Birch 
Betula nigra L. 


1. A twig showing pistillate and staminate 
aments x 1 

2. Bract and _ obracteoles from staminate 
ament showing stamens, distal view x 8 

8. Staminate flowers with subtending bracts 
and sepals, axile view x 8 

4. Bract and bracteoles from _ pistillate 
ament showing styles, abaxile view x 6 
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BETULACEAE 
Betula nigra L. 


River Birch, Red Birch, Black Birch 


a ee A tree 30-60 feet in height with a short trunk usually dividing near 
the base into several large, obliquely ascending limbs which form in age a 
round-topped, open, irregular crown. Under cptimum conditions some- 
times 80-100 feet in height with a bole 4-5 feet through, at other times 
a bushy tree branching from the ground. 


Leaves — Alternate, rhombic-ovate, 1144-3 inches long, 1-2 inches wide, acute 
at the apex, cuneate at the base, doubly serrate, at maturity thin but firm 
in texture, dark green, smooth, and lustrous above, pale yellowish green 
and glabrous or slightly pubescent below, borne on slender, pubescent 
petioles about 1% of an inch long. Stipules pale green, ovate, fugacious. 


Flowers — Appearing in March and April before the leaves, monoecious, borne 
in aments. Staminate aments preformed the preceding season, clustered, 
subterminal, cylindrical, at anthesis brownish yellow, 2-3 inches long. Pis- 
tillate aments appearing as the buds unfold, terminal and solitary on 
short, 2-leaved lateral branches, bright green, cylindrical, pedunculate, 
about 1%4 of an inch long. Flowers borne in clusters of 3. The staminate 
flowers consist of 4 yellow half-anthers raised on short, bifureated fila- 
ments accompanied by a calyx of 1 sepal and covered distally by a peltate, 
broadly oval bract and 2 bracteoles. Pistillate flowers consisting of a 
small, green, ovoid ovary surmounted by 2 spreading filiform styles, the 
cluster of 3 subtended by an oblong, obtuse bract and 2 bracteoles. 


Fruit — An erect, pedunculate, pubescent, pale brown, ovoid-eylindrical, woody 
strobile, 1-114 inches long and about 1% inch wide, consisting of imbri- 
cated, 3-lobed bracts which are pubescent on the back and subtend winged 
nutlets, both deciduous in mid-summer from the slender rachis. Nutlets 
compressed, broadly oval, chestnut-brown, about 4% of an inch long, 
crowned by the 2 persistent styles, with lateral, marginal, pubescent wings 
narrower than the nutlet. 


Winter characters — Twigs slender, lenticellate, smooth, reddish brown and 
lustrous, at length darker, the bark exfoliating in thin, papery scales. 
Buds ovate, acute, smooth or somewhat hairy, divergent, covered by 3-7 
chestnut-brown scales. Staminate aments clustered, subterminal, cylin- 
drical, %-1 inch long. Bark on limbs and upper part of bole light red- 
dish brown to cinnamon red, exfoliating in papery, clinging scales, giving 
the trunk a ragged appearance. Mature bark at the base of the trunk 
dark reddish brown and fissured. 


Habitat— A moisture-loving species typically found along the banks of 
streams, ponds, and lakes, more rarely on drier sites. 


Range — Central New England, south to Florida, west to Minnesota and 
Texas. Zones A, B, and C, 


Uses — Wood light, medium hard, strong, close-grained, light brown with 
wide, pale sapwood. Used in the manufacture of cheap furniture and 
woodenware. The tree is attractive ornamentally and is grown in parks, 
cemeteries and private estates. 
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Gray Birch, Old Field Birch, White Birch 
Betula populifolia Marsh. 


A twig showing pistillate and staminate 
aments x 4% 

Pract and bracteoles from staminate ament 
showing stamens, distal view x 95 
Staminate flowers with subtending bracts 

and sepals, axile view x 5 
Bract and bracteoles from pistillate ament 
showing styles, abaxile view x 15 
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BETULACEAE 
Betula populifolia Marsh. 


Gray Birch, Old Field Birch, White Birch 


Habit — A small tree 20-35 feet high with a trunk diameter of 6—12 inches, 
occasionally 50 feet tall with a diameter of 18 inches. The boles usually 
arise in groups of 2-6 from a common root-crown. Crown open, rather 
irregular, narrowly pyramidal, often extending to the ground, consisting 
of slender, ascending or horizontal branches and drooping branchlets. 
Bole continuous to the top of the crown. 

Leaves — Alternate, triangular to rhombic-ovate, 214-3 inches long, 114%4-2% 
inches wide, long attenuate at the apex, cuneate or truncate at the base, 
coarsely doubly serrate, at maturity thin but firm in texture, dark green, 
lustrous and somewhat glandular above, pale green and glabrous or hairy 
on the veins below, borne on long, black-glandular, terete petioles. 


Flowers — Appearing in late March or April with the leaves, monoecious, 
borne in aments. Staminate aments preformed the previous season, usu- 
ally solitary, subterminal, narrowly cylindrical, at anthesis brownish yel- 
low, 2%4-4 inches long. Pistillate aments appearing as the buds unfold, 
terminal and solitary on short, 2-leaved lateral branches, pale green, 
linear-cylindical, pedunculate, 4-1 inch long. Flowers borne in clusters 
of 3. The staminate flowers consist of 4 yellow half-anthers raised on 
short bifureated filaments and accompanied by a calyx of 1 sepal, the 
cluster of 3 covered distally by a peltate, obovate bract and 2 bracteoles. 
Pistillate flowers consisting of a small, green, ovoid ovary crowned by 2 
spreading, filiform, pale red styles, the cluster of 3 subtended by an ob- 
long, obtuse bract and 2 adnate bracteoles. 


Fruit — A peduneulate, pale brown, cylindrical, obtuse, woody strobile, about 
34 of an inch long and 1% of an inch wide, consisting of puberulous, imbri- 
eated, 3-lobed bracts subtending winged nutlets, both deciduous in the 
autumn from the slender rachis. Nutlets compressed, oval-obovate, chest- 
nut-brown, 1/16—-1/12 of an inch long, crowned by the 2 persistent styles, 
with lateral marginal wings broader than the nut. 


Winter characters — Twigs slender, lenticellate, lustrous, roughened by warty 
glands, reddish brown or nearly white near the trunk. Buds ovate, acute, 
smooth, somewhat resinous and divergent, covered by 3-4 scales downy at 
the margins. Staminate aments usually solitary, subterminal, linear- 
eylindrieal, 1144-114 inches long. Mature bark thin, close, dull grayish 
white with bright orange inner bark, nearly black and fissured at the base 
of the tree. 


Habitat — A short-lived ‘‘weed’’ tree establishing itself rapidly in abandoned 
fields, burns and on waste lands. Thrives on moist soil along streams and 
lakes. 


Range — Nova Scotia, south to Delaware and southern Pennsylvania, west- 
ward to Central Quebec, southern Ontario, and western New York. Zones 
‘Ay B,C; and D. 


Uses — Not an important timber species. Grown ornamentally. Wood light, 
soft, weak, close-grained, pale brown with thick, nearly white sapwood. 
Used largely for fuel, also for spools, shoe pegs, ete. 
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Paper Birch, Canoe Birch, White Birch 
Betula alba, var. papyrifera (Marsh.) Spach. [Betula papyrifera Marsh.] 


A twig showing pistillate and staminate 
aments x 14 

Bract and bracteoles from staminate ament 
showing stamens, distal view x 7 


Staminate flowers with subtending bracts 


and sepals, axile view x 7 
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Pistillate flowers with subtending bracts, 
axile view x 15 

A twig showing mature leaves and fruit- 
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7. Scale from fruiting strobile x 4 
. Winged nutlet x 4 
. Winter twig x 1% 
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BETULACEAE 
Betula alba, var. papyrifera (Marsh.) Spach. [Betula papyrifera Marsh.]* 


Paper Birch, Canoe Birch, White Birch 


Habit — A tree at maturity usually 50-75 feet in height with a trunk diame- 
ter of 1-2 feet, under optimum conditions sometimes 120 feet tall. Crown 
in young trees extending nearly to the ground, narrowly pyramidal, con- 
sisting of short, slender, spreading branches. In mature or crowded trees, 
the bole is clean below and supports a rather narrow, round-topped, open 
head with pendulous branches. 


Leaves — Alternate, ovate, acuminate at the apex, rounded or cuneate at the 
base, coarsely doubly serrate, 2-3 inches long, 1144-2 inches wide, at ma- 
turity thick and firm in texture, dull dark green and usually eglandular 
above, pale yellowish green, glabrous or somewhat hairy and marked with 
minute black glands beneath, borne on stout, yellow, black-glandular 
petioles. Stipules fugacious. 


Flowers — Appearing in April and May with the leaves, monoecious, borne in 
aments. Staminate aments preformed the preceding season, usually in 
group of 2-3, subterminal, cylindrical, at anthesis brownish yellow, 344-4 
inches long. Pistillate aments appearing as the buds unfold, terminal and 
solitary on short, 2-leaved lateral branches, pale green, linear-cylindrical, 
pedunculate, 1-114 inches long. Flowers borne in clusters of 3. The 
staminate flowers consist of 4 yellow half-anthers raised on short bifur- 
cated filaments and accompanied by a calyx of 1 sepal, the cluster of 3 
covered distally by a peltate, broadly obovate bract and 2 bracteoles. Pis- 
tillate flowers consisting of a small, green, ovoid ovary crowned by 2 
spreading, filiform, bright red styles, the clusters of 3 subtended by an 
oblong, obtuse bract and 2 bracteoles. 


Fruit — A pedunculate, drooping, pale brown, cylindrical, obtuse, woody stro- 
bile, about 114 inches long and 14 of an inch thick, consisting of puberu- 
lous or glabrous, imbricated, 3-lobed bracts subtending winged nutlets, 
both deciduous in the autumn from the slender rachis. Nutlets com- 
pressed, elliptical to oval, chestnut-brown, about 1/16 of an inch long, 
with marginal wings broader than the nut. 


Winter characters— Twigs rather stout, lenticellate, smooth, dull reddish 
brown, at length orange-brown and Justrous, finally white from the exfoli- 
ation of the outer bark. Buds ovate, acute, smooth, divergent, chestnut- 
brown, covered by 3-5 scales downy at the margins. Staminate strobiles 
in groups of 2-3, subterminal, cylindrical, 34-144 inches long. Bark on 
the trunk and older branches chalky to creamy-white, peeling off in thin 
papery layers, marked by elongated, horizontal lenticels. Mature bark at 
the base of mature trunks brownish black, sharply and irregularly fur- 
rowed. 


Habitat — Thrives on moist sites about lakes, streams, swamps, wooded moun- 
tain slopes and hillsides, usually intermingled with other hardwoods, more 
rarely with conifers. 


Range — A transcontinental species ranging from Newfoundland to Alaska, 
south through New England to central Pennsylvania, Michigan, Wiscon- 
sin, Colorado and Washington. Zones C, D, and E. 


Uses — Wood light, strong, hard, close-grained, light reddish brown with 
thick, nearly white sapwood. Largely used in the manufacture of spools, 
likewise woodenware, shoe-lasts, wood-pulp and fuel. The papery bark is 
made into canoes and souvenirs. The tree is grown ornamentally in the 
northern states, replacing in many places the European White Birch 
destroyed by the Bronze Birch Borer. 


*A variety of paper birch, Betula alba, var. cordifolia (Regel) Fernald, is found 
at higher elevations on cool mountain slopes in the Adirondacks and Catskills. 
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Fagus grandifolia Ehrh. [Fagus americana Sweet; Fagus atropunicea (Marsh) 
Sud.; Fagus ferruginea Ait.] 


1 A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit 
flowers, and immature leaves x 1 od x % 
2. A staminate flower, lateral view x 5 5. Trigonous nut x 2 


5. A pistillate flower, lateral view x 5 6. Winter twig x 4 
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FAGACEAE 


Fagus grandifolia Ehrh. [Fagus americana Sweet; Fagus atropunicea (Marsh) 
Sud.; Fagus ferruginea Ait.] 


Beech 


Habit — A tree under optimum conditions sometimes 120 feet in height, usu- 
ally 60-80 feet in height with a trunk 2-4 feet in diameter. Crown com- 
pact and narrow under forest conditions, borne aloft on a long, straight, 
columnar bole. In the open the trunk is short and thick and breaks up 
a few feet above the ground into numerous spreading limbs and slender, 
somewhat drooping branches, forming a broad, round-topped head. 
Spreads by root suckers. 


Leaves — Alternate, oblong-ovate, 244-5 inches long, 1-3 inches wide, acu- 
minate at the apex, cuneate or rounded at the base, sharply serrate with 
rather distant teeth, at maturity thin, coriaceous, smooth and dull green 
above, pale green and lustrous beneath, with tufts of hairs in the axils 
of the prominent rib-like secondary viens, borne on short, terete, heavy 
petioles about 14 of an inch long. 


Flowers — Appearing in April or May when the leaves are about one-third 
grown, monoecious. Staminate flowers in many-ilowered, drooping, globose 
heads which are 1 inch in diameter and are borne on slender, scaly ped- 
uncles about 2 inches long arising from the axils of the inner bud-seales 
or of the lower leaves. Calyx narrowly campanulate, pale hairy without, 
4-8-lobed, borne on a short peduncle. Stamens 8-10, with pale green 
anthers and slender filaments, the filaments about twice the length of the 
calyx. Pistillate flowers in clusters of 2 on short, clavate, woolly ped- 
uncles from the upper leaf-axils, the cluster surrounded by an involucre 
of accrescent scales clothed with long white hairs and subtended by several 
deciduous, pink bracts. Calyx hairy, adnate to the ovary, with 4-5 linear 
lobes. Pistil consisting of a trigonous, 3-celled ovary surmounted by 3 
slender, reflexed styles stigmatic on the inner surface. 


Fruit — A stalked, prickly, thick-walled, ovoid bur, about *4 of an inch long, 
opening in the autumn by 4 valves to set free the 2 trigonous, lustrous 
brown nuts. Kernel sweet, edible. 


Winter characters — Twigs slender, zigzag, wiry, orange-lenticellate, smooth, 
lustrous, bright reddish brown, at length dark brown turning to ashy 
gray, with tardily deciduous leaves. Buds narrowly conical, sharp- 
pointed, strongly divergent, 4-1 inch long, covered by numerous, thin, 
lustrous, pale chestnut-brown scales with hairy margins. Mature bark 
thin, close, smooth, dull light gray, often mottled with dark spots. 


Habitat — A tolerant species preferring rich, moist uplands in admixture 
with Hard Maple, Yellow Birch, Hornbeam, Hemlock, etc. In the south 
occurring on moist bottom-lands and the borders of swamps. 


Range— Nova Scotia through southern Ontario to Wisconsin, south to 
Florida and Texas. Zones B, C, and D. 


Uses — A timber species producing a hard, strong, tough, close-grained wood 
which is susceptible of high polish but difficult to season and not durable 
in contact with the soil. Heartwood light or dark red; sapwood nearly 
white. The wood is used for cheap furniture, tool handles, basketry (as 
veneer), and largely in the rural districts for fuel. The tree is to be 
recommended ornamentally because of its striking appearance, especially 
during the winter months. The nuts occasionally appear in the eastern 
markets. 


Chestnut 


Castanea dentata (Marsh.) Borkh. [Castanea vesca, var. americana Michx.; 
Castanea sativa, var. americana Sarg.] 


1. A twig showing pistillate and staminate 4. Opened burs showing nuts and nut-sears 
_ flowers and mature leaves x % x % 
2. A staminate flower, lateral view x 8 Leas ribet Il 
3. A pistillate flower, lateral view x 10 6. Spine from bur x 1% 
7. Winter twig x % 
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Castanea dentata (Marsh.) Borkh. [Castanea vesca, var. americana Michx.; 
Castanea sativa, var. americana-Sarg.] 


Chestnut 


Habit — An important timber species, usually 60-80 feet tall, under optimum 
conditions sometimes 100 feet in height with a restricted crown and tall 
columnar trunk 3-4 feet in diameter. Trees in the open have a short, 
massive bole which soon breaks up into stout, wide-spreading limbs to 
form a very broad, ovate, rounded head. Chestnut sprouts readily from 
the stump after cutting (coppice growth) and it is not uncommon to find 
several trees that have arisen from sprouts in this way, grouped about 
an old stump. 


Leaves — Alternate, oblong-lanceolate, 6-8 inches long, 144-2 inches wide, 
acuminate at the apex, cuneate at the base, coarsely serrate, at maturity 
thin, glabrous, dull, dark green above, smooth and pale yellow beneath, 
borne on stout, puberulent petioles about %4 of an inch long. 


= 


Flowers — Appearing in late June or July after the leaves have attained full 
size, monoecious. Staminate flowers in erect deciduous aments 6-8 inches 
long consisting of stout, green, puberulous stems arising from the axils 
of the leaves of the year or of the inner scales of the terminal bud, and 
sessile flower clusters. Calyx campanulate, pale brown, puberulous, 6- 
lobed. Stamens 10-20, with long, slender, white filaments and pale 
yellow anthers. Pistillate flowers at the base of the upper androgynous 
aments in clusters of 3 (2-5), each cluster enclosed in a green, sessile 
involucre of thick, imbricated, sharp-pointed, slightly hairy scales sub- 
tended by several bracts. Calyx hairy, adnate to the ovary, with short, 
6-lobed limb. Pistil consisting of a 6-celled ovary surmounted by 6 white, 
linear, spreading styles stigmatic at the apex. 


Fruit — A sessile, globose, light brown bur, 2—214 inches in diameter, densely 
echinulate with branched spines and usually tomentose without, opening 
the first autumn by 4 valves and exposing the 1-3 nuts and the velvety 
inner surface. Nuts ovoid, laterally compressed, pubescent at the apex, 
lustrous below, dark chestnut-brown, marked at the base by a large, pale, 
oval scar. Kernel sweet, edible. 


Winter characters — Twigs rather stout, white-lenticellate, smooth, lustrous, 
olive or yellowish green, at length dark brown. Terminal bud absent. 
Lateral buds ovate, acute, divergent, dark chestnut-brown. Mature bark 
dark brown, thick, divided by shallow fissures into broad, flat ridges scaly 
on the surface. 


Habitat— Thrives on a wide variety of sites and soils but avoids a wet 
habitat. In the north common on gravelly, well-drained, glacial soils; 
farther south it is an inhabitant of cool mountain slopes. 


Range — Maine westward through southern Ontario to Michigan, southward 
to Delaware and along the mountains to Alabama, Mississippi, Kentucky 
and Tennessee. Attains its best development in the mountains of the 
South. Zones A, B, and C. 


Uses — An important timber tree. Wood light, soft, rather weak, coarse- 
grained, difficult to season but very durable in contact with the soil. 
Heartwood reddish brown; sapwood thin and pale. Largely used for 
railroad ties, telephone and telegraph poles, fence posts, coffins, cheap 
furniture, interior finish and as a source of tannin extract. The tree is 
important silviculturally because of the readiness with which it may be 
coppiced. The chestnuts of commerce are produced by this species. The 
supply of American Chestnut has been greatly depleted through the rav- 
ages of the chestnut-bark disease. 
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White Oak 


Quercus alba L. 


1. A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit 
flowers, and immature leaves x % x 

2. A staminate flower, lateral view x 5 5. Nut with cup, lateral view x 1 

3. A pistillate flower, lateral view x 5 C. Winter twig x % 
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Quercus alba L. 


White Oak 


Habit — A valuable timber species, usually attaining a height of 60-80 feet 
with a trunk 2-4 feet in diameter, under optimum conditions sometimes 
140 feet tall. Trees in dense forest stands have long, clean boles with 
little taper, bearing aloft a narrow crown. In the open the bole is short 
and stout and soon breaks up into massive, gnarled, wide-spreading limbs 
and slender rigid branches to form a broad, open, irregular crown. 


Leaves — Alternate, obovate-oblong, 5-9 inches long, 2-4 inches wide, cuneate 
at the base, 3—-9-lobed, the lobes ascending and blunt and separated by 
wide, rounded sinuses which are shallow or may extend nearly to the 
midrib. Upper lobes irregular, often with secondary lobes at the apex. 
At maturity leaves thin, firm, glabrous, dull or lustrous and bright green 
above, paler, smooth and sometimes glaucous beneath. Petioles stout, 
glabrous, 144-1 inch long. 


Flowers — In our range appearing in late May or early June when the leaves 
are about one-third grown, monoecious. Staminate flowers ebracteolate, 
in interrupted, filiform, pendulous, deciduous aments 244-3 inches long 
which are borne on the growth of the preceding season or from the axils 
of the inner scales of the terminal bud. Calyx campanulate, bright yel- 
low, pubescent, acutely lobed. Stamens 4-6, with filiform exserted fila- 
ments and yellow, notched anthers. - Pistillate flowers solitary, peduncu- 
late or nearly sessile, borne in the axils of the leaves of the season, each 
subtended by broadly ovate, hairy involucral seales. Calyx urn-shaped, 
shallowly lobed, adnate to the ovary. Pistil consisting of a 3-celled 
(rarely 4—-5-celled) ovary surmounted by 3 short, dilated, spreading, red 
styles stigmatic on the inner surface. 


Fruit — A sessile or pedunculate acorn, ripening the first season. Nut ovoid- 
oblong, light chestnut-brown and lustrous at maturity, rounded at the 
apex, about 4 of an inch long, enclosed about one-fourth its length in 
the cup. Cup bowl-shaped, somewhat pubescent within, consisting of 
numerous seales, those at the base thickened and tubereulate. 


Winter characters— Twigs rather slender, pale-lenticellate, lustrous or 
somewhat glaucous, reddish gray becoming ashy gray the second season. 
Buds alternate, these near the branch-tip clustered about the terminal 
bud, broadly ovate. obtuse, reddish brown, about 44 of an inch long. 
Mature bark light gray or nearly white, thick, divided by shallow fissures 
into long, irregular, thin scales. 

Habitat — A cosmopolitan species growing on sandy soil, on moist bottom- 
lands, rich uplands, and stony ridges, preferring rich moist soil. 

Range — Maine to Minnesota, south to Florida and Texas. Zones A, B, 
and C. 


Uses — An important lumber species producing the best grade of oak timber. 
Wood hard, heavy, strong, durable, pale brown with lighter sapwood. 
Prized for furniture, tight cooperage, wagonry, railroad ties, ete. 


Post Oak, Iron Oak 


Quercus stellata Wang. [Quercus minor Sarg.; Quercus obtusiloba Michx.] 


1. A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit 
flowers, and immature leaves x \% x % 

2 A staminate flower, lateral view x 5 5. Nut with cup, lateral view x 1 

3. A pistillate flower, lateral view x 5 6. Winter twig x % 
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Quercus stellata Wang. [Quercus minor Sarg.; Quercus obtusiloba Michx.] 


Post Oak, Iron Oak 


Habit — A tree usually 50-60 feet in height with a trunk diameter of 1-2 
feet, under optimum conditions sometimes becoming 80-100 feet tall with 
a long, clean bole, in the northern limits of its range often reduced to a 
shrub. Crown broad, dense, round-topped, with stout spreading branches, 
much reduced in forest-grown specimens. 


Leaves — Alternate, oblong-obovate, 4~7 inches long, 3-5 inches wide, broadly 
cuneate at the base, sinuately cut in 5—7 rounded, divergent lobes, the 
upper 3 much the larger and often notched. At maturity leaves thick, 
firm, dark green above with scattered stellate hairs, and rusty pubescent 
beneath. Petioles stout, pubescent, %—1 inch in length. 


Flowers — In our range, appearing in May when the leaves are about one- 
fourth grown, monoecious. Staminate flowers bracteolate, in interrupted, 
pendulous, deciduous aments 24%—4 inches long which are borne on the 
growth of the preceding season or from the axils of the inner scales of 
the terminal bud. Calyx campanulate, yellow, hirsute, with laciniate, 
acute lobes. Stamens 4-6, with filiform, exserted filaments and yellow, 
notched anthers. Pistillate flowers sessile or pedunculate, borne in the 
axils of the leaves of the season, each subtended by broadly ovate, hirsute 
involucral scales. Calyx campanulate, shallowly lobed, adnate to the 
ovary. Pistil consisting of a 3-celled (rarely 4—5-celled) ovary surmounted 
by 3 short, dilated, red styles stigmatic on the inner surface. 


Fruit — A sessile or pedunculate acorn, ripening in one season. Nut oval, 
obtuse and often pubescent at the apex, light chestnut-brown and striate, 
1%4-1 inch long, enclosed about one-third of its length in the cup. Cup 
turbinate, downy within, consisting of numerous thin, flat, tomentose 
scales. 


Winter characters — Twigs stout, pubescent, pale-lenticellate, orange to red- 
dish brown, at length dark brown or nearly black. Buds alternate, those 
near the branch-tip clustered about the terminal bud, broadly ovate, 
bluntly acute, chestnut-brown and pubescent, %-%4 of an inch long. 
Mature bark grayish brown, thick, divided by deep fissures into broad 
ridges, scaly on the surface. 


Habitat — An upland species preferring dry, sandy or gravelly sites. Thrives 
on limestone soils. 


Range — Central New England west to Kansas and Missouri, south to Florida 
and eastern Texas. Usually shrubby in the northeast. Zones A and B. 


Uses — Wood hard, heavy, close-grained, durable, pale brown with lighter 
sapwood. It is not distinguished in the trade from that of Quercus albc 
and is put to similar uses. 
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Bur Oak, Mossy-cup Oak, Over-cup Oak 
Quercus macrocarpa Michx. 


A twig showing pistillate and staminate 
flowers, and immature leaves x %4 


. A staminate flower, 


lateral view x 5 


A pistillate flower, lateral view x 5 


6. 


A twig showing mature leaves and fruit 
x % 

Nut with cup, laterel view x 1 

Winter twig x & 
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Quercus macrocarpa Michx. 


Bur Oak, Mossy-cup Oak, Over-cup Oak 


Habit — One of the largest of American oaks, under optimum conditions 
sometimes 170 feet in height with a trunk 4-7 feet in diameter which is 
free of branches for 50 feet or more. Usually smaller, becoming shrubby 
at the northern limits of its range. Crown in the open broad and round- 
topped, with massive, spreading limbs and drooping, bushy branchlets. 


Leaves — Alternate, obovate or oblong, 6-12 inches long, 3-6 inches wide, 
cuneate at the base, sinuately cut or nearly divided into 5-7 lobes, the 
terminal lobe the larger and crenately lobed. At maturity leaves thick, 
firm, lustrous and usually smooth above, greenish or silvery pubescent 
below. Petioles stout, 4%—1 inch long. 


Flowers — In our range appearing in late May or early June when the 
leaves are about one-fourth grown, monoecious. Staminate flowers in 
interrupted, hairy, filiform, pendulous, deciduous aments, 4-6 inches long 
which are borne on the growth of the preceding season or from the axils 
of the inner scales of the terminal bud. Calyx hemi-spherical, yellowish 
green, pubescent with 4-6 laciniate lobes. Stamens 4-6, with short fila- 
ments and yellow, glabrous anthers. Pistillate flowers sessile or pedun- 
culate, solitary or paired, borne in the axils of the leaves of the season, 
each subtended by broadly ovate, pubescent involucral scales. Calyx 
eampanulate, shallowly lobed, adnate to the ovary. Pistil enclosed aside 
from the 3 spreading styles which are reddish and stigmatic on their 
inner surface. 


Fruit — A sessile or short-pedunculate acorn ripening the first season. Nut 
chestnut-brown, oval or broadly ovate, rounded and finely pubescent at 
the apex, from 44-2 inches long, enclosed from one-half to its whole 
length in the cup. Cup bowl-shaped, pale brown and pubescent within, 
hoary-tomentose without, with pointed,.imbricated scales, the upper pro- 
longed to form a fringe. 


Winter characters — Twigs stout, pale-lenticellate, glabrous, pale orange- 
yellow, at length dark brown. Older twigs often develop corky wings. 
Buds alternate, those near the branch-tip clustered about the terminal 
bud, broadly ovate, obtuse, pubescent, pale reddish brown, 1-4 of an 
inch long. Mature bark pale brown, medium thick, divided by deep fur- 
rows into irregular, scaly plates. 


Habitat — A bottom-land species preferring rich, deep, moist soils, more 
rarely on drier, upland sites. 


Range — Nova Scotia to Manitoba and Montana, south to Pennsylvania, Ten- 
nessee and Texas. Zones A, B, and C. 

Uses — A valuable timber species producing lumber equivalent in quality to 
that of White Oak. Wood hard, heavy, strong, durable, rich brown with 
paler sapwood. Prized for furniture, cooperage, interior finish, railroad 
ties, ete. 
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Swamp White Oak 


Quercus bicolor Willd. [Quereus platanoides Sudw.] 


1. A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit, 
flowers, and immature leaves x % x 4% 
A staminate flower, lateral view x 5 Nut with cup, lateral view x %4 
3. A pistillate flower, lateral view x 5 . Winter twig x % 


i) bo 


DH 


Trees of New York State 181 


FAGACEAE 
Quercus bicolor Willd. [Quercus platanoides Sudw.] 


Swamp White Oak 


Habit — A tree usually 60-80 feet high when mature with a trunk 2-4 feet 
in diameter, occasionally under optimum conditions 100 feet tall. In the 
open the crown is broad, open, and round-topped with basal drooping 
branches which give the tree a bizarre appearance. In dense stands the 
bole is free of branches for some distance, continuing well into the crown. 


Leaves — Alternate, obovate or oblong-obovate, 5-6 inches long, 2—4 inches 
wide, rounded at the apex, cuneate at the base, coarsely sinuate-crenate 
or occasionally pinnatifid, at maturity thick, firm, dark green and lustrous 
above, white-hoary below, borne on stout petioles 4-34 of an inch long. 


Flowers — Appearing in late May or early June when the leaves are about 
one-fourth developed, monoecious. Staminate flowers in interrupted, fili- 
form, pendulous, hairy aments 3-4 inches long which are borne on the 
growth of the preceding season or from the axils of the inner scales of 
the terminal bud. Calyx campanulate, pale yellowish green, pubescent, 
deeply cut into 5-9 lanceolate segments. Stamens 5-9, with slender fila- 
ments and glabrous, yellow anthers. Pistillate flowers in few-flowered, 
white-tomentose, pedunculate spikes borne in the axils of the leaves of 
the season, each subtended by the broadly ovate, hairy involucral scales. 
Calyx campanulate, adnate to the ovary, shallowly lobed above. Pistil 
consisting of a 3-celled (rarely 4—5-celled) ovary surmounted by 3 short 
styles stigmatic on their inner surface. 


Fruit — An acorn, borne solitary or in pairs on a long peduncle, ripening the 
first season. Nut oval or oblong, light chestnut-brown, round-pointed and 
pubescent at the apex, 34-114 inches long, enclosed about one-third of its 
length in the cup. Cup broadly turbinate, thick, woody, pale brown and 
pubescent within, hoary-tomentose without, often fringed at the upper 
margin. 


Winter characters— Twigs stout, pale-lenticellate, smooth or puberulous, 
yellow or reddish brown, at length darker and glaucous. Bark on older 
branches exfoliating in thin strips. Buds alternate, those near the branch- 
tip clustered about the terminal bud, broadly ovate, obtuse, pale chestnut- 
brown, 4%-%4 of an inch long. Mature bark grayish brown, thick, divided 
by deep fissures into long, flat ridges scaly at the surface. 


Habitat — A bottom-land species preferring moist, fertile soils along stream 
borders, the edges of swamps, and low, poorly drained pastures. 


Range — Maine west to Michigan and eastern Iowa, south to Georgia and 
Arkansas. Zones A, B, and C. 


Uses — Wood heavy, hard, strong, close-grained, pale brown with lighter 
sapwood. It compares: favorably with that of White Oak and is used for 
similar purposes, but is more inclined to knots. 
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Chestnut Oak, Yellow Oak, Chinquapin Oak 


Quercus Muhlenbergii Engelm. [Quercus acuminata Houba.] 


. A twig showing pistillate and staminate 4+. A twig showing mature leaves and fruit 


flowers, and immature leaves x 1% x &% 
A staminate flower, lateral view x 5 5. Nut with cup, lateral view x 1 


A pistillate flower, lateral view x 5 6. Winter twig x % 
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Quercus Muhlenbergii Engelm. [Quercus acuminata Houba.] 


Chestnut Oak, Yellow Oak, Chinquapin Oak 


Habit — In our range a shrub or small tree 20-50 feet in height with a trunk 
1-2 feet in diameter, in southern Indiana and Illinois attaining an 
optimum development of 100-160 feet. Crown narrow, round-topped. 
Bole often buttressed below. 


Leaves — Alternate, oblong, lanceolate, or obovate, 4-7 inches long, 1-5 inches 
wide, pointed at the apex, cuneate or rounded at the base, coarsely and 
regularly serrate except at the base, at maturity thick, firm, glabrous, 
yellowish green above, pale silvery-pubescent below, borne on slender, 
nearly terete petioles 94-1% inches long. 


Flowers— In our range appearing in late May or early June when the 
leave are about one-fourth grown, monoecious. Staminate flowers in 
interrupted, filiform, pendulous, hairy aments 3-4 inches long which are 
borne on the growth of the preceding season or from the axils of the 
inner scales of the terminal bud. Calyx campanulate, yellow, pubescent, 
deeply divided into 5-6 acute lobes. Stamens as many as the calyx-lobes, 
with short smooth filaments and yellow, oblong, notched anthers. Pistil- 
jate flowers clustered, sessile or pedunculate, white-tomentose, borne in 
the axils of the leaves of the season, each subtended by the broadly 
ovate, hairy involucral scales. Calyx campanulate, adnate to the ovary, 
shallowly lobed above. Pistil consisting of a 3-celled (rarely 4—5-celled) 
ovary surmounted by 3 bright red styles, stigmatic on their inner surface. 


Fruit — An acorn, borne solitary or in pairs on a short peduncle or sessile, 
ripening the first season. Nut ovoid or oval, pale chestnut-brown, pubes- 
cent and round-pointed at the apex, %-1 inch long, enclosed from one- 
third to one-half of its length in the cup. Cup bowl-shaped, thin, pale 
brown and pubescent within, hoary tomentose without, with small obtuse 
scales. 


Winter characters— Twigs slender, pale-lenticellate, smooth, grayish or 
reddish brown, at length brownish gray. Buds alternate, those near the 
branch-tip chestnut-brown, 4%—% of an inch long. Mature bark gray or 
nearly white, thin, shallowly fissured into flat-topped, scaly ridges, 
approaching in appearance that of Quercus alba. 

Habitat — In New York State, an upland species preferring barren limestone 
ridges, farther west attaining its largest size on the bottom-lands of the 
Wabash river. 

Range — Vermont to Iowa and eastern Nebraska, south to the District of 
Columbia, and southwest through the mountains to Alabama and Texas. 
Zones A, B, and Co 


Uses — Wood hard, heavy, strong, close-grained, durable in contact with the 
soil, dark brown with pale sapwood. Used for wagonry, cooperage, rail- 
road ties, ete. Of minor importance in this state because of its small 
stature. 
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Chestnut Oak 
Quercus Prinus L. [Quereus Michauxii Nutt. ] 


A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit 


= 


flowers, and immature leaves x % ones % ; 
2. A staminate flower, lateral view x_5 5, Nut with cup, lateral view x % 
3. A pistillate flower, lateral view x 5 6. Winter twig x % 
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Quercus Prinus L. [Quercus Michauxii Nutt.] 


Chestnut Oak 


Habit — Usually a medium sized tree 30-70 feet in height with a trunk 
diameter of 1-4 feet, rarely under favorable conditions 100 feet tall. 
In the open the bele breaks up 15-20 feet above the ground into stout, 
spreading limbs which form a broad, low, open, rounded crown. Trees 
under forest conditions have a stout, columnar bole which continues well 
into the high, reduced crown. 


Leaves — Alternate, obovate, oblong, or lanceolate, 5-9 inches long, 2—4 inches 
wide, rounded to acuminate at the apex, cuneate at the base, undulately 
erenate-toothed, at maturity thick, firm, yellowish green and somewhat 
lustrous above, pale and somewhat pubescent beneath, borne on stout or 
slender petioles 4-1 inch long. 


Flowers — Appearing in late May or early June when the leaves are about 
one-fourth grown, monoecious. Staminate flowers in interrupted, filiform, 
pendulous, hairy aments 2-3 inches long which are borne on the growth 
of the preceding season or from the axils of the inner scale of the terminal 
bud. Calyx campanulate, light yellow, pubescent, deeply cut into 7-9 
acute lobes. Stamens 7—9, with slender glabrous filaments and oblong, 
glabrous, notched, bright yellow anthers. Pistillate flowers in groups of 
2-3 (occasionally solitary), pedunculate, borne in the axils of the leaves 
of the season, each subtended by the broadly ovate, hairy involucral scales. 
Calyx campanulate, adnate to the ovary, with shallow, ciliate lobes. 
Pistil consisting of a 3-celled (rarely 4—5-celled) ovary surmounted by 3 
short, dilated, spreading, reddish styles stigmatic on the inner surface. 


Fruit — An acorn, borne solitary or in pairs on a short peduncle, ripening 
the first season. Nut oval or ovate, light chestnut-brown and lustrous at 
maturity, round-pointed at the apex, %4-11%% inches long, enclosed for 
about one-third of its length in the cup. Cup bowl-shaped, thin, pale 
brown and pubescent within, heary-pubescent without, the scales toward 
the base tuberculate. 


Winter characters — Twigs stout, bitter, pale-lenticellate, smooth, orange to 
reddish brown, becoming brown or dark brown the second year. Buds 
alternate, those near the branch-tip clustered about the terminal bud, 
ovate-conical, acute, light chestnut-brown and pilose, %4-% of an inch 
long. Mature bark dark reddish brown to nearly black, thick, very rough, 
characteristically divided by deep fissures into broad, rounded, continuous, 
longitudinal ridges, scaly at the surface. 


Habitat — An upland species preferring well-drained sites on ridges, wooded 
hilltops, the sides of high rocky glens, climbing higher near the southern 
limits of its range. 


Range — Southern Maine to Ontario, south along the mountains to northern 
Georgia and Alabama. Zones A, B, and C. 


Uses — Wood heavy, hard, strong, close-grained, durable in contact with the 
soil, dark brown with paler sapwood, somewhat inferior to that of White 
Oak in value. Used for construction, railroad ties, fencing, etc. The 
bark is an important source of tannin. 


Red Oak 


Quercus rubra L. 


1. A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit 


flowers, and immature leaves x % “)peaats 
2 <A staminate flower, lateral view x 5 5. Nut with cup, lateral view x 1 F 
3. A pistillate flower, lateral view x 5 6. Winter twig x % j 
J 
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Quercus rubra L. 


Red Oak 


Habit — One of the largest of the oaks, usually 50-80 feet in height with a 
trunk diameter of 2-4 feet, occasionally under exceptional conditions 150 
feet tall. In the open the trunk is short and massive, soon breaking up 
into stout limbs to form a broad symmetrical crown. In dense stands 
the bole continues into the narrow, round-topped head. 


Leaves — Alternate, oblong to oval-obovate, 5-9 inches long, 4-6 inches wide, 
acute at the apex, cuneate or rounded at the base, 7-11 lobed, the lobes 
usually sinuately 3-toothed and bristle-tipped and separated by wide, 
rounded, oblique sinuses which extend about half way to the midrib. At 
maturity the leaves are thin, firm, glabrous, dull dark green above, paler 
and glabrous or puberulous below. Petioles stout, 1-2 inches long. 


Flowers — In New York State appearing in late May or early June when the 
leaves are about half grown, monoecious. Staminate flowers pedunculate 
in interrupted, filiform, pendulous, hairy aments 4-5 inches long which 
are borne on the growth of the preceding season or from the axils of 
the inner scales of the terminal bud. Calyx campanulate, green, pubes- 
cent, deeply cut into 4-5 narrow, ovate lobes. Stamens 4-5, with large, 
oblong emarginate, yellow anthers. Pistillate flowers in groups of 2-3 
(oceasionally solitary), pedunculate, borne in the axils of the leaves of 
the season, each subtended by the broadly ovate, hairy, involucral scales. 
Calyx adnate to the ovary, with lanceolate acute lobes. Pistil consisting 
of a 3-celled (rarely 4—5-celled) ovary surmounted by 3 elongated, spread- 
ing, strap-shaped green styles stigmatic on the inner surface. 


Fruit — An acorn, borne solitary or in pairs, sessile or on a short, stout 
peduncle, ripening the second season. Nut oblong-ovoid, chestnut-brown 
and lustrous at maturity, round-pointed at the apex, *4—1%4 inches long, 
enclosed for about one-fourth of the length in the cup. Cup saucer-shaped, 
thick, reddish brown and pubescent within, reddish brown, lustrous and 
puberulous without. 


Winter characters— Twigs slender, pale-lenticellate, smooth, dark red, at 
length reddish or greenish brown. Buds alternate, those near the branch- 
tip clustered about the terminal bud, ovate, acute, light chestnut-brown, 
about 14 of an inch long. Mature bark dark brown, thick, divided by shal- 
low fissures into regular, continuous, flat-topped ridges sealy at the 
surface. 


Habitat — Requires a well-drained site, thriving best on gravelly or sandy 
loams but not exacting as to soil requirements. 


Range — Nova Scotia to Minnesota and Kansas, south to Florida and Texas. 
Zones A, B, and C. 


Uses — Wood hard, heavy, strong, close-grained, pale reddish brown with 
paler sapwood. Used for construction, furniture, interior finish, railroad 
ties and timbers, but’ less durable and inferior to that of the white oaks. 
The most rapidly growing species of oak, recommended over others in 
silvicultural practice. 
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Pin Oak, Swamp Spanish Oak 


Quercus palustris Muench. 


A twig showing pistillate and staminate 
flowers, and immature leaves x % 

A staminate flower, lateral view x 5 

A pistillate flower, lateral view x 5 


4, A twig showing mature leaves and fruif 
x % 

5. Nut with cup, lateral view x 1 

6. Winter twig x % 
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Quercus palustris Muench. 


Pin Oak, Swamp Spanish Oak 


Habit — At maturity a tree usually 60-80 feet in height with a trunk 
diameter of 2-3 feet, under optimum conditions occasionally 120 feet tall. 
Crown in young trees symmetrical, conic, at length broader and open, 
the lower branches pendulous and shorter than those above. Bole straight, 
clean, continuous into the crown. 


Leaves — Alternate, broadly oval to obovate, 4-6 inches long, 2-4 inches wide, 
acute at the apex, cuneate or truncate at the base, 5-9-lobed, the lobes 
dentate and bristle-tipped and separated by wide, rounded sinuses which 
extend more than half way to the midrib. At maturity the leaves are 
thin, firm, dark green and lustrous above, and paler below. Petioles 
slender, 44-2 inches long. 


Flowers — Appearing in May in our range when the leaves are about one- 
third grown, monoecious. Staminate flowers in interrupted, filiform, 
pendulous, hairy aments 2-3 inches long, which are borne on the growth 
of the preceding season or from the axils of the inner scales of the ter- 
minal bud. Calyx broadly campanulate, yellowish green, puberulous, 
deeply cut into 4-5 oblong, rounded, slightly sinuate lobes. Stamens 4-5, 
the yellow anthers slightly emarginate and glabrous. Pistillate flowers 
in groups of 2-3 (occasionally solitary), borne on short tomentose pedun- 
cles from the axils of the leaves of the season, each subtended by the 
broadly ovate, tomentose involucral scale. Calyx adnate to the ovary, 
the lobes acuminate. Pistil consisting of a 3-celled (rarely 4-5 celled) 
ovary surmounted by 3 elongated, spreading, strap-shaped red styles stig- 
matic on the inner surface. 


Fruit — An acorn, borne solitary or in pairs, sessile or short stalked, ripening 
the second season. Nut nearly hemi-spherical, light brown and often 
striate, round-pointed at the apex, about 44 of an inch long, enclosed for 
about two-fifths of its length in the cup. Cup thin, shallow, saucer- 
shaped, dark reddish brown and puberulous within, pale reddish brown 
without, the scales thin and closely appressed. 


Winter characters— Twigs slender, tough, pale-lenticellate, lustrous, dark 
reddish or grayish brown. Buds alternate, those near the branch-tip 
clustered about the terminal bud, ovate, acute, light chestnut-brown, 
about % of an inch long. Mature bark light grayish brown, quite smooth, 
with low scaly ridges and shallow fissures. 


Habitat — A bottom-land species, preferring deep, rich, moist, soil, more rarely 
on moist upland sites. Transplants thrive well in dry situations. 


Range — Central New England west through southern Michigan and Missouri, 
southward to Virginia, Tennessee and Oklahoma. Zones A and B. 


Uses — Not an important timber species. Wood hard, heavy, strong, close- 
grained, pale brown with lighter sapwood. Used for railroad ties, cheap 
construction and fuel. The tree is planted extensively for shade and 
ornament because of its symmetrical form, beautiful foliage, rapidity of 
growth, and the ease with which it may be transplanted. 


Scarlet Oak 


Quercus coccinea Muench. 


1, A twig showing pistillate and staminate +. A twig showing mature Jeaves and fruit 


flowers, and immaiure leaves x % x &% 
2. A staminate flower, lateral view x 5 5. Nut with cup, lateral view x 1 
3. A pistillate flower, lateral view x 5 6. Winter twig with immature acorns x % 
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Quercus coccinea Muench. 


Scarlet Oak 


Habit — A medium sized tree 60-80 feet in height with a trunk diameter of 
2-3 feet, often much smaller. Crown in the open narrow, irregular, 
rounded or oblong, with wide-spreading basal branches, in dense stands 
greatly reduced. 


Leaves — Alternate, broadly obovate to oval, 3-6 inches long, 2144-4 inches 
wide, acute at the apex, truncate or cuneate at the base, 7—9-lobed, the 
lobes repandly dentate and bristle-tipped at the apex and separated by 
deep, wide, rounded sinuses which extend over half way to the midrib. 
At maturity the leaves are thin, firm, glabrous, lustrous and dark green 
above, and paler below. -Petioles slender, 144-2% inches long. 


Flowers — Appearing in May or early June when the leaves are about half 
grown, monoecious. Staminate flowers in interrupted, filiform, pendulous, 
hairy aments 3-4 inches long, borne on the growth of the preceding season 
or from the axils of the inner scales of the terminal bud. Calyx cam- 
panulate, greenish red, pubescent, cut into 4-5 ovate, acute lobes. 
Stamens 4-5, with glabrous, pale yellow anthers. Pistillate flowers in 
groups of 2-3 (or solitary), pedunculate, borne in the axils of the leaves 
of the season, each subtended by the broadly ovate, hairy, involucral 
scales. Calyx campanulate, shallowly lobed. Pistil consisting of a 3- 
celled (rarely 4-5-celled) ovary surmounted by 3 elongated, spreading, 
strap-shaped, red styles stigmatic on the inner surface. 


Fruit — An acorn, borne solitary or in pairs, sessile or long pedunculate, 
ripening the second season. Nut ovoid, pale reddish brown and often 
striate, round-pointed at the apex, %—1 inch long, enclosed for one-third 
to one-half of its length in the cup. Cup turbinate, thin, pale reddish 
brown within, reddish brown with closely appresssed scales without. 


Winter characters — Twigs slender, pale-lenticellate, smooth, lustrous, light 
reddish brown, at length dark brown. Buds alternate, those near the 
branch-tip clustered about the terminal bud, broadly ovate, acute, dark 
reddish brown, somewhat pubescent. Mature bark dark brown, thin, 
divided by shallow furrows into irregular ridges, scaly at the surface. 


Habitat — Prefers light sandy or gravelly soils in company with Red and 
Black Oak. 


Range — Southern Maine west to southern Minnesota and eastern Nebraska, 
south to North Carolina and Nebraska. Zones A, B, and C. 


Uses — The wood of this species is inferior to that of Quercus rubra but is 
put to the same uses. The tree is desirable ornamentally because of its 
beautiful foliage which turns scarlet in the autumn, but is subject to 
early decay resulting in windbreak. 


Gray Oak 


Quercus rubra, var. ambigua (Michx. f.) Fer. [Quercus borealis Michx. f.; 
Quercus ambigua Michx. f.; Quercus coccinea, var. ambigua Gray.] 


1. A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit 
flowers, and immature leaves x % x 

2. A staminate flower, lateral view x 5 5. Nut with cup, lateral view x 1 

3. A pistillate flower, lateral view x 5 6. Winter twig x % 
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Quercus rubra, var. ambigua (Michx. f.) Fer. [Quercus borealis Michx. f.; 
Quercus ambigua Michx. f.; Quercus coccinea, var. ambigua Gray. |] 


Gray Oak 


Habit — Similar in habit to the Red Oak, Quercus rubra L. but never attaining 
to the maximum size of that species. A tree usually 50-60 feet in height 
with shcrt, massive trunk, stout limbs and a broad, symmetrical, rounded 
crown. 


Leaves — Similar to those of the Red Oak. 
Flowers — Appearing in early June. Comparable to those of the Red Oak. 


Fruit — Acorn approaching that of Quercus coccinea Muench. Nut oblong- 
ovoid to obovoid, chestnut-brown and lustrous at maturity, pointed at 
the apex, about 1 inch long, enclosed for one-fourth to one-third of its 
length in the cup. Cup turbinate or hemispheric, thick, reddish brown 
and pubescent within, reddish brown and nearly smooth without. 


Winter characters — Not to be distinguished from Red Oak in the winter 
condition. 


Habitat — An upland species preferring well-drained sites but not exacting 
as to soil requirements. 


Range — Insufficiently known. Said to occur from Quebec and Ontario south- 
ward through New York and Pennsylvania but most common in our state 
along the northern border. 


Uses — The wood is said to be stronger and more durable than that of Red 
Oak but is not distinguished from the wood of this species in the trade. 
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Black Oak, Yellow-bark Oak 


Quercus velutina Lam. [Quercus tinctoria Bartr. ; Quercus coccinea, var. tine- 
toria A. DC.] 


A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit 

flowers. and immature leaves x % x % , 
A staminate flower, lateral view x 5 5 Nut with cup, lateral view x 1 
A pistillate flower, lateral view x 5 6. Winter twig x %& 
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Quereus velutina Lam. [Quercus tinctoria Bartr.; Quercus coccinea, var. tinc- 
toria A. DC.] 


Black Oak, Yellow-bark Oak 


Habit — One of the commonest and most variable oaks of New York State. 
A tree usually 60-80 feet in height with a trunk diameter of 3-4 feet. 
in the lower Ohio basin sometimes 150 feet in height. Crown oblong, 
irregular, wide-spreading in the open with rather slender branches. 


Leaves — Alternate, obovate to oblong, 4-6 inches long, 3-6 inches wide, 
acute at the apex, obtuse or truncate at the base, 5-7 lobed, the lobes 
repandly dentate and bristle-tipped and separated by deep, wide, rounded 
sinuses which extend over half way to the midrib. At maturity the 
leaves are thick, firm, glabrous, dark green and very lustrous above, and 
paler and pubescent beneath. Petioles stout, 2-6 inches long. 


Flowers — Appearing in May and early June when the leaves are about 
one-third grown, monoecious. Staminate flowers in interrupted, filiform, 
pendulous, hairy aments 4-6 inches long which are borne on the growth 
of the preceding season or from the axils of the inner scales of the ter- 
minal bud. Calyx campanulate, reddish green, pubescent, deeply cut into 
4 ovate, acute lobes. Stamens 4, exserted, with yellow, apiculate anthers. 
Pistillate flowers in groups of 2-3 (occasionally solitary) on short tomen- 
tose peduncles, borne in the axils of the leaves of the season, each sub- 
tended by the ovate, hairy involueral scales. Calyx campanulate, adnate 
to the ovary, the lobes acute and hirsute. Pistil consisting of a 3-celled 
(rarely 4-5 celled) ovary surmounted by 3 ascending red styles stigmatic 
on the inner surface. 


Fruit — An acorn, borne solitary or in pairs, sessile or on a short, stout 
peduncle, ripening the second season. Nut ovate to oval, reddish brown, 
often striate and pubescent at maturity, round-pointed at the apex, 4-4 
of an inch long, enclosed for about half of its length in the cup. Cup 
thin, turbinate, dark reddish brown and puberulous within, pale hoary 
and chestnut-brown without, the ovate acute scales with free scarious tips 
toward the top. 


Winter characters—Twigs stout, pale-lenticellate, smooth or sparingly 
pubescent, dull reddish brown, at length dark brown. Buds alternate, 
those near the branch-tip clustered about the terminal bud, ovate, acute, 
yellowish gray, pubescent. %4-% of an inch long. Mature bark dark 
brown or nearly black, thick, rough, divided by deep fissures into broad, 
rounded ridges, scaly at the surface. Jnner bark orange-colored. 


Habitat — An upland species preferring well-drained: sites on ridges, hills and 
dry plains. Thrives on poor soils. 


Range — Southern Maine westward through Ontario to central Minnesota and 
eastern Nebraska, south to Florida, and eastern Texas. Zones A, B, 
and C. 


Uses — Of little importance as a timber species. Wood hard, heavy, strong, 
coarse-grained, light reddish brown with paler sapwood. Largely used for 
fuel. A yellow dye (quercitron) may be obtained from the inner bark. 
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Black Jack Oak, Barren Oak 


Quercus marilandica Muench. 


1. A twig showing pistillate and staminate 4. A twig showing mature leaves and fruit 
lowers, and immature leaves x % x % 
2. A staminate flower, lateral view x 5 5. Nut with cup, lateral view x 1 


%. A pistillate flower, lateral view x 5 6. Winter twig x % 
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Quercus marilandica Muench. 


Black Jack Oak, Barren Oak 


Habit — A small tree usually 20-40 feet in height with a trunk diameter of 
6-12 inches, under favorable conditions sometimes 40-50 feet tall. Crown 
in the open narrow and round-topped with wide-spreading and somewhat 
pendulous branches, much restricted under forest conditions. 


Leaves — Alternate, obovate, rounded or cordate at the base, 3- (rarely 5-) 
lobed at the apex, the lobes rounded or acute, entire, or dentate and 
bristle-tipped. At maturity the leaves are thick, firm, dark green and 
lustrous above, and rusty brown and pubescent below. Petioles stout, 
14-34 of an inch long. 


Flowers — In our range appearing in May when the leaves are about one- 
fourth grown, monoecious. Staminate flowers in interrupted, filiform, 
pendulous, hairy aments 2-4 inches long which are borne on the growth 
of the preceding season or from the axils of the inner scales of the ter- 
minal bud. Calyx campanulate, reddish green, pubescent, deeply divided 
inte 4-5 broad, ovate, rounded lobes. Stamens 4-5, with oblong, apicu- 
late, glabrous, dark red anthers. Pistillate flowers solitary or paired, 
pedunculate, borne in the axils of the leaves of the season, each subtended 
by the broadly ovate, rusty-tomentose involucral scales. Calyx adnate 
to the ovary, its lobes shallow and acute. Stigmas spatulate, reflexed, 
dark red. 


Fruit — An acorn, borne solitary or in pairs on stout peduncles, ripening the 
second season. Nut ovoid, pale chestnut-brown and often striate, round- 
pointed at the apex, 24-34 of an inch long, enclosed for about half of 


its length in the cup. Cup turbinate, thick, pale brown and puberulous 
within, reddish brown without, its scales tomentose and loosely imbricated. 


Winter characters— Twigs stout, pale-lenticellate, smooth or puberulous, 
reddish brown, at length dark brown or gray. Buds alternate, those near 
the branch-tip clustered about the terminal bud, ovate, acute-angled, 
pubescent, reddish brown, about %4 of an inch long. Mature bark dark 
brown or black, thick, rough with deep fissures separating squarish plates 
i-3 inches in diamter. 


Habitat — In our range a tree of the sand barrens, preferring dry, sterile 
soils where conditions are adverse for most tree species. 


Range — Long Island west through Pennsylvania to southeastern Nebraska, 
south to Florida, and eastern Texas. Zone A. 


Uses — The tree is of no commercial value in New York State. Wood hard, 
heavy, strong, dark brown with paler sapwood. In the south it is used 
for fuel, railroad ties, and occasionally manufactured into lumber. 
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Quercus phellos L. 


Willow Oak 


Habit — A tree under optimum forest conditions occasionally 70-80 feet in 
height with a trunk diameter of 2-4 feet and a restricted crown. In the 
open the trees are usually 50-60 feet tall at maturity with narrow, usually 
open, round-topped pyramidal crowns. 


Leaves — Alternate, linear-lanceolate ‘to lnear-oblong, 2—5 inches long, Y-1- 
inch wide, sharply acute and bristle-pointed at the apex, acute at the 
base, entire or slightly undulate and revolute en the margin, at maturity 
thick, firm, light green, glabrous and lustrous above, paler and smooth 
or rarely pubescent below, borne on stout petioles %—%4 of an inch long. 


Flowers —In New York State appearing in May when the leaves are about 
one-fourth grown, monoecious.” Staminate flowers in interrupted filiform, 
pendulous, hairy aments 2-3 inches long which are borne on the growth 
of the preceding season or from the axils of the inner scales of the ter- 
minal bud. Calyx campanulate, yellow, pubescent, deeply cut into 4-5 
ovate, acute lobes. Stamens 4-5, the anthers oblong, hairy, slightly 
apiculate. Pistillate flowers solitary or paired, pedunculate, borne in 
the axils of the leaves of the season, each subtended by the broadly ovate, 
brown, hairy involucral scales. Calyx adnate to the ovary, the lobes 
shallow and acute. Styles elongated, spreading, strap-shaped, bright red, 
stigmatic on the inner surface. 


Fruit — An acorn, borne solitary or in pairs, sessile or short-peduncuiate, 
ripening the second season. Nut globose or globose-ovoid, pale yellowish 
brown and pubescent at maturity, round-pointed at the apex, about % 
of ‘an inch long. Cup saucer-shaped, thin, silky-pubescent within, reddish 
brown and pubescent without. 


Winter characters — Twigs slender, dark-lenticellate, glabrous, lustrous, red- 
dish brown, at length dark reddish or grayish brewn. Buds alternate, 
those near the branch-tip clustered about the terminal bud, ovate, acute, 
chestnut-brown, about 4% of an inch long. Mature bark reddish brown, 
thin, divided by shallow fissures into irregular plates, scaly on the surface. 


Habitat — Chiefly a bottom-land species preferring moist sites along stream 
courses and swamp borders, more rarely in well-drained, sandy, upland 
situations. 


Range — Staten Tsland, N. Y., south through the maritime belt to Florida, 
west through the Gulf states to eastern Texas. northward to southern 
Missouri, western Tennessee and Kentucky. Zone A. 


Uses — Not an important timber species. Wood medium hard, heavy, strong, 
coarse-grained, pale reddish brown with lighter sapwood. Used locally 
for construction, railroad ties and wagonry. The importance of the 
species lies more in its value as an ornamental and shade tree. 


y, 
Slippery Elm, Red Elm 
Ulmus fulva Michx. [Ulmus pubescens Walt. ] 
A twig showing flowers and leaf-buds x % $. A twig with fruit and leaf-buds x 4% 


A flower, lateral view x 4 5. Winter twig x % 


3. A twig with mature leaves x 14 
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Ulmus fulva Michx. [Ulmus pubescens Walt. ] 


Slippery Elm, Red Elm 


Habit — A medium-sized tree, usually 40-60 feet in height with a trunk 
diameter of 1-24 feet, occasionally under optimum conditions 80 feet 
tall. Bole usually short, soon breaking up into a number of large, spread- 
ing limbs to form a broad, open, flat-topped head. 


Leaves — Alternate, oval to obovate, 5-7 inches long, 2-3 inches wide acumi- 
nate at the apex, rounded and inequilateral at the base, coarsely doubly 
serrate, at maturity thick, firm, dark green and rough papillose with 
impressed veins above, pale dense white-hairy below, borne on stout, 
pubescent petioles about 44 of an inch long. 


Flowers — Perfect, short pedicellate, appearing before the leaves during April 
and early May in short pedunculate, 3-flowered inflorescences from the 
axils of the inner scales of separate flower buds, each bud giving rise to 
a globose cluster. Calyx campanulate, green, pale-hairy, 5—9-lobed, the 
lobes short and rounded. Stamens as many as the corolla lobes, exserted, 
with slender, pale yellow filaments and red anthers. Pistil consisting of 
a compressed, 2-celled ovary surmounted by 2 reddish purple, divergent 
styles stigmatic along their inner margin. 


Fruit— A 1l-seeded, oval-orbicular, short-stalked, pale green samara, 1-34 
of an inch long, marked by a horizontal line indicating the union of the 
2 carpels, smooth aside from a rusty-tomentose area on the face over the 
seminal cavity, ripening when the leaves are about half grown. Wing 
broad, slightly emarginate at the apex of the fruit, rounded or somewhat 
wedge-shaped at the base, naked on the margin, obscurely reticulate 
veined. 


Winter characters — Twigs stout, somewhat scabrous, roughened by the raised 
lenticels and leaf-scars, pale pubescent, ashy gray to grayish brown, at 
length dark grayish brown. Terminal bud absent. Leaf-buds toward the 
end of twig, ovate, bluntly acute, rusty-tomentose, dark chestnut-brown. 
about 14 of an inch long. Flower buds stouter and thicker than the leaf- 
buds, situated farther back on the twig. Mature bark thick, rough, shal- 
lowly fissured, ashy gray to dark reddish brown. Inner bark pale white, 
fragrant, strongly mucilaginous. 


Habitat — Stream banks and low fertile slopes, preferring deep, rich soils. 
Thrives on limestone outcrops. 


Range — Southern Canada, west to North Dakota, south to Florida and Texas. 
Zones A, B, and C. 


Uses — Not an important timber species. Wood hard, heavy, strong, coarse- 
textured, dark reddish brown with paler sapwood, durable in contact with 
the soil. Used for fence posts, railroad ties, slack cooperage, wheel hubs 
and agricultural implements. The mucilaginous inner bark is of value 
medicinally. 


White Elm, American Elm 


Ulmus americana L. 


1. A twig showing flowers and leaf-buds x % 4. A twig showing fruit and unfolding leafs 
2. A. flower, lateral view x 4 2 buds x % 
3. A twig showing mature leaves x % 5. Winter twig x 4 
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Ulmus americana L. 


White Elm, American Elm 


Habit — The largest of the elms. A tree usually 60-100 feet in height with a 
trunk diameter of 2—5 feet, under optimum conditions sometimes 140 feet 
tall with a crown spread of 50-70 feet. In the open the crown is very 
variable. Well known varieties are the vase form, the umbrella form and 
the feathered form. Bole tall and straight, bearing a high crown of grace- 
ful, drooping branches, or short and often buttressed at the base and soon 
breaking up into large, ascending limbs. 


Leaves — Alternate, oval to obovate-oblong, 4-6 inches long, 1-3 inches wide, 
acuminate at the apex, rounded and inequilateral at the base, coarsely 
doubly serrate, at maturity dark green and glabrate and slightly scabrous 
above, paler and soft pubescent or quite glabrous below, with prominent 
midrib and parallel secondary veins, borne on stout petioles about 14 of an 
inch long. 


Flowers — Perfect, pedicellate, appearing before the leaves during April and. 
May in long pedunculate, 3-4 flowered inflorescences from the axils of the 
inner scales of separate flower-buds, each bud giving rise to 5-8 fascicles. 
Calyx campanulate, reddish green, puberulous, 7—9-lobed, the lobes short, 
rounded and ciliate on the margins. Stamens as many as the corolla lobes, 
exserted, with slender filaments and red anthers. Pistil with light green, 
compressed, 2-celled ovary surmoynted by 2 green styles white papillate 
along the inner surface. 


Fruit — A 1-seeded, oval to obovate-oblong, long-stalked, pale green samara, 
about % of an inch long, marked by a horizontal line indicating the union 
of ihe 2 earpe!s, smooth aside from the ciliate margin, ripening ag the 
leaf-buds begin to unfold. Wing reticulate-venulose, ciliate on the mar- 
gin, deeply notched at the apex, the teeth incurved and overlapping. 


Winter characters —- Twig slender, lenticellate, glabrous or puberulous, light 
reddish brown, at length dark brown or ashy-gray. Terminal bud absent. 
Leaf-buds ovate, acute, chestnut-brown, about 4% of an inch long. Flower- 
buds slightly larger, borne below the leaf-buds. Mature bark thick, 
rough, ashy-gray, irregularly divided by deep fissures into broad, scaly 
ridges. 

Habitat — Typically a bottom-land species, preferring moist, rich alluvial 
soils along stream courses and lakes but thriving well on upland sites, 
usually in admixture with other species. Not exacting as to soil require- 
ments. 


Range — Newfoundland west through southern Canada to the eastern slopes 
of the Rocky Mountains, south to Florida and eastern Texas. The most 
widely distributed of the American elms. Zones B, C, and D. 


Uses — A valuable species. Wood heavy, hard, streng, coarse-grained, tough, 
difficult to split, light brown with wide, paler sapwood. Widely used for 
cheese boxes, cooperage, and a variety of purposes including planking, 
wheel hubs, ete. The tree with its various forms is valuable as a shade 
and ornamental species along avenues and highways. 
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Rock Elm, Cork Elm 


Ulmus racemosa Thomas [UJmus Thomasi Sarg. ] 
A twig showing flowers and leaf-buds x % 
A flower, lateral view x 4 


A twig showing mature leaves x 14 


4. A twig showing fruit and immature leaves 
x 1 


5. Winter twig x % 
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‘Ulmus racemosa Thomas [Ulmus Thomasi Sarg.] 


Rock Elm, Cork Elm 


Habit — A tree usually 50-80 feet in height with a trunk diameter of 2-3 
feet, occasionally under optimum conditions 100 feet tall with a trunk 4-5 
feet through. In the open the crown is narrowly oblong and round-topped, 
consisting of numerous short, slender branches, those near the base droop- 
ing and extending to within 6-8 feet of the ground. Bole continuous into 
the crown, under forest conditions sometimes free of branches for 40-60 
feet. 


Leaves — Alternate, oblong-oval to obovate, 2-2%4 inches long, *4—1 inch wide, 
abruptly acuminate at the apex, rounded and inequilateral at the base, 
coarsely doubly serrate, at maturity thick, firm, smooth, dark green and 
lustrous above with prominent midrib and secondary veins, pale pubescent 
beneath, borne on stout petioles about %4 of an inch long. 


Flowers — Perfect, long-pedicellate, appearing before the leaves during April 
and early May in long-pedunculate, puberulous, 2—4-flowered racemose 
cymes from separate flower-buds. Calyx campanulate, green, divided 
nearly to the middle into 7-8 rounded, dark red lobes. Stamens as many 
as the corolla lobes, exserted, with slender, pale green filaments and purple 
anthers. Pistil consisting of a compressed, pale-hairy, 2-celled ovary sur- 
mounted by 2 green styles stigmatic along their inner margin. 


Fruit — A l-seeded, oval to obovate-oblong, long-stalked, pale green samara, 
about 44 of an inch long, pubescent, ciliate on the margin, ripening when 
the leaves are about half grown. Wing broad, shallowly notched at the 
apex of the fruit, obscurely veined, somewhat thickened and ciliate at the 
border. 


Winter characters— Twigs slender, lenticellate, glabrous and lustrous or 
puberulous, light reddish brown, at length dark brown or ashy-gray and 
often corky-ridged. Terminal bud absent. Leaf-buds inserted near the 
end of the twig, ovate, sharply acute, about 14 of an inch long, the scales 
chestnut-brown with ciliate margins. Flower-buds occasionally bearing 
1-2 small leaves, similar but slightly larger than the leaf-buds, borne 
below the leaf-buds on the twig. Mature bark thick, rough, grayish brown, 
divided by deep fissures into broad, flat ridges, scaly at the surface. 


Habitat — Prefers dry stony uplands, especially limestone outcrops, but 
thrives on heavier, poorly drained clay soils. 


Range — Southern Quebec westward through southern Ontario, central Michi- 
gan and Wisconsin, to Nebraska, southward to Tennessee and Missouri. 
Zones B and C. 


Uses — Wood hard, heavy, strong, coarse-grained, tough, difficult to split, light 
brown with wide, paler sapwood. Considered superior to that of the 
other American elms. Used for planks, bridge construction, cheese boxes, 
wheel hubs, agricultural implements, and railroad ties. 
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Hackberry, Sugarberry 
Celtis occidentalis L. [Celtis canina Raf.] 


twig showing polygamous flowers and 4. A twig showing mature leaves 
immature leaves x 1 x % : 
expanded staminate fiower, lateral 5. Fruit, lateral sectional view x 2 
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6. Rugose nutlet, lateral view xX 2 


15 


and fruit 


Trees of New York State aa 


ULMACEAE 


Celtis occidentalis L. [Celtis canina Raf.] 


Hackberry, Sugarberry 


Habit — In our range usually, a small tree 20-60 feet in height with a trunk 
diameter of 144-2 feet, attaining its maximum size of 130 feet in the rich 
alluvial soils of the Ohio basin. In the open the trunk is short, breaking 
up 8-10 feet above the ground into stout spreading limbs to form a bushy, 
ovoid or oblong, round-topped head comparable to that of the Sugar Maple. 


Leaves — Alternate, broadly ovate and somewhat falcate, 244-4 inches long, 
1-2 inches wide, acuminate at the apex, rounded and inequilateral at the 
base, coarsely serrate except at the ends, 3-ribbed, at maturity thin, lus- 
trous, smooth or scabrous and light green with sunken veins above, paler 
and glabrous or somewhat hairy on the prominent veins beneath, borne on 
slender, hairy petioles %—%4 of an inch long. 


Flowers — Appearing in May with the leaves, polygamo-monoecious, the 
staminate cymose from flower-buds at the base of the growth of the season, 
the perfect and pistillate solitary or in few-flowered fascicles from the 
axils of the upper leaves. Calyx pale yellowish green, divided nearly to 
the base into 5 linear, acute, scarious lobes. Stamens in sterile flower 
inserted marginally on the white-tomentose receptacle. Filaments incurved 
above the middle before anthesis, bearing proximal, oblong, emarginate 
anthers, straightening abruptly and catapulting the pollen as the flower 
opens. Stamens in perfect flower shorter with slightly curved filaments 
and anthers equal to or slightly exceeding the calyx-lobes, similar in 
anthesis. Pistil consisting of a sessile, green, lustrous, 1-celled, ovate 
ovary surmounted by a short, sessile style dividing into 2 broadly diverg- 
ent lobes white papillate and stigmatic on their inner surface. 


Fruit — A thick-skinned, i-seeded, subglobose or oblong, long-stalked, dark 
purple, dry drupe, about %4 of an inch long, tipped by the persistent style, 
maturing in the autumn and persisting into the winter. Flesh thin, dry, 
orange-colored. Nutlet oblong-oval, thick-walled, apiculate, light brown. 


Winter characters — Twigs slender, somewhat zigzag, glabrous or puberulous, 
semi-lustrous, reddish brown, at Jength dark reddish brown. Terminal 
bud absent. Lateral buds ovate, acute, closely appressed and flattened, 
pubescent, chestnut-brown, about 4 of an inch long. Mature bark thick, 
grayish brown, scaly at the surface, often roughened by characteristic, 
irregular, wart-like excrescences. 


Habitat — Attains its best development in the deep alluvial soils of river bot- 
toms but thrives on gravelly and stony upland sites, especially limestone 
outcrops. Widely scattered and usually solitary. 


Range —Southern Quebec, westward to eastern Washington and Oregon, 
southward to Florida, eastern Texas, New Mexico and Nevada. Rare and 
widely scattered in the east through the agency of birds. Zones A, B, 
and C. 


Uses — Of no economic importance in New York State because of its scarcity. 
Wood rather soft, heavy, not strong, coarse-grained, pale yellow with wide 
sapwood. Used for cheap furniture, boxes, slack cooperage and fencing. 
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Osage Orange 


Maclura pomifera (Raf.) Schn. [Toxylon pomiferum Raf.; Maclura aurantiaca 
Nutt. ] 


A twig showing staminate flowers and im- 
mature leaves x % 

A staminate flower, lateral view x 5 

A twig showing pistillate flowers and im- 
mature leaves x %4 

A pistillate flower. lateral view x 4 


5. Portion of a twig with fruit x % 


o 

6. Section of fruit showing seeds x % 

7. Seed, lateral view x 2 

8. Twig with short lateral spurs x % 

9. Vigorous twig with lateral spines x % 
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Maclura pomifera (Raf.) Schn. [Toxylon pomiferum Raf.; Maclura aurantiaca 
Nutt.] 


Osage Orange 


Habit — A tree of medium size, within its natural range sometimes 50-60 feet 
in height with a trunk diameter of 2-3 feet, in New York State usually 
much smaller, often a large shrub. Trunk short, dividing a few feet from 
the ground into stout. ascending branches, the lower arching to form an 
open, rather irregular, round-topped head. 


Leaves — Alternate, narrowly ovate to oblong-lanceolate, 3-5 inches long, 2-3 
inches wide, acuminate at the apex, rounded or somewhat cordate at the 
base, entire, at maturity thick, firm, dark green and lustrous above, paler, 
dull and slightly pubescent on the midribs below, borne on slender pubes- 
cent petioles 1144-2 inches long which exude a milky juice when broken. 


Flowers — Appearing during May and June when the leaves are about two- 
thirds grown, dioecious, the staminate in stout, globose, long-stalked 
racemes from the axils of the leaves crowded on short spurs, the pistillate 
sessile in short-stalked, dense, globose, many-flowered heads axillary on 
shoots of the year. Staminate flower slender-pedicelled. Calyx campanu- 
late, pubescent without, divided to the middle into 4 acute lobes. Sta- 
mens 4, inserted opposite the calyx-lobes, becoming exserted abruptly at 
anthesis. Calyx of pistillate flower obovate, pubescent above, cleft to the © 
base into 4 oblong, thick, concave lobes which are longer than the ovary 
and closely invest it. becoming fleshy and persisting in the fruit. Pistil 
consisting of an ovate, sessile, flattened, glabrous, green ovary surmounted 
by a long filiform style covered with white stigmatic hairs. 


Fruit— A multiple, short-stalked, spherical, yellowish green synearp, 4-5 


inches in diameter sculptured on the surface by the persistent, fleshy peri- 
anth-tips, enclosing in its milky pulp the oblong, compressed, pale chest- 
nut-brown seeds. 


Winter characters — Twigs stout, tough, flexible, smooth, pale orange-brown, 
the more vigorous armed with stout, straight, axillary spines, the older 
twigs unarmed but bearing short, spur-like branches. Pith thick, orange- 
colored. Terminal bud absent. Lateral buds alternate, blunt, small, pale 
chestnut-brown and ciliate, party immersed in the bark. Mature bark 
thick, dark orange-colored, deeply furrowed. 


Habitat — In its natural range, preferring rich moist bottom-lands. Grown 
in the east under a variety of conditions as a hedge plant. 


Range — Southern Arkansas and Oklahoma south into northern Louisiana and 
eastern Texas. Extensively planted in eastern United States as a 
hedge plant. Zones B and C. 


Uses — Of no commercial importance in New York State. Wood heavy, very 
hard and strong, coarse-grained, durable, bright orange on fresh section 
with thin, pale sapwood. Used for fence posts, railroad ties, wheel hubs, 
and as a source of a yellow dye. The tree makes a good hedge plant if 
kept trimmed. 
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Paper Mulberry 


Broussonetia papyrifera (L.) Vent. [Morus papyrifera L.; Papyrius papyri- 
fera (L.) Kuntze.] 


. A twig showing staminate aments and im- 5. A twig showing mature feaves and fruit 
mature leaves x 1% x % 
A staminate flower, lateral view x 7 6. A druplet subtended by persisting calyx x 5 


. A twig showing heads of pistillate flowers 7. Druplet, lateral view x 10 


and immature leaves x % 8. Winter twig x % 


. A pistillate flower, lateral view x 7 
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MORACEAE 


Broussonetia papyrifera (L.) Vent. [Morus papyrifera L.; Papyrius papyri- 
fera (L.) Kuntze. ] 


Paper Mulberry 


Habit — A small or medium-sized tree 30-50 feet in height with a trunk 
diameter of 1—4 feet. Bole stout, in age often oddly gnarled and convo- 
luted. Crown wide-spreading, round-topped, consisting of many rather 
stout, densely hairy branches. Spreads freely by root-suckers. 


Leaves — Alternate, broadly ovate to oval, 3-8 inches long, acuminate at the 
apex, rounded or cordate at the base, serrate, dentate on the margin or 
mitten-shaped or 3-lobed with oblique sinuses which are rounded or jagged 
at the bottom, at maturity dark green, dull and scabrous above, paler and 
velvety-tomentose below, borne on pubescent, terete petioles 2-4 inches 
long which exude a milky juice when broken. 

Flowers — Appearing in May or early June when the leaves are partly grown, 
inconspicuous, dioecious, the staminate in cylindrical, stalked, nodding 
aments, the pistillate in dense, globose heads. Calyx of staminate flower 
pubescent without, deeply 4-cleft, its lobes ovate, rounded and. spreading. 
Stamens 4, exserted, inserted opposite the lobes of the calyx. Rudimen- 
tary ovary present. Calyx of pistillate flower tubular, enclosing a stalked 
ovary which bears an exserted, laterally inserted, filiform style and ter- 
minal stigma. 


Fruit — Globular, loosely multiple, pedunculate, about 34 of an inch in diame- 
ter, consisting of many small, fleshy, red druplets, each exserted above a 
persistent calyx. 

Winter characters — Twigs medium stout, zigzag, greenish gray, pubescent or 
scabrous. Terminal bud absent. Lateral buds ovate, attenuate, divergent, 
greenish brown, about 4% of an inch long. Visible bud-seales 2-3. Mature 
bark nearly smooth, greenish gray marked by longitudinal, anastomosing, 
pale yellow lines, becoming gnarled and convoluted with age. 

Habitat — Waste places along roadsides, in abandoned fields, and about the 
habitations of man. 

Range — Introduced as an ornamental plant from eastern Asia and the neigh- 
boring islands. Now widely naturalized in the eastern states as far north 
as New York City. Zone A. 

Uses — The fibrous inner bark is an important source of paper-making mate- 
rial in China and Japan. Readily propagated by seeds or cuttings and 
extensively grown for ornament where the climate is not too rigorous. 
Wood soft, light, coarse-grained, easily worked. Of no importance in the 
United States. 
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Red Mulberry 


Morus rubra:L. 


A pistillate flower, lateral view x 5 

A twig showing mature leaves and fruit 
x &% 

Fleshy calyx enclosing a nutiet, lateral 
view x 2 

Nutlet, lateral view x 2 

Winter twig x % 
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MORACEAE 


Morus rubra L. 


Red Mulberry 


Habit — A tree of medium size, usually 30-50 feet in height with a trunk 
diameter of 1-1% feet, under optimum conditions in the Ohio and Missis- 
sippi valleys sometimes 70 feet tall. Trunk short, dividing near the 
ground into stout, ascending limbs to form a dense, broad, round-topped 
crown. 


Leaves — Alternate, broadly ovate to ovate-orbicular, 3-5 inches long, 2144-4 
inches wide, acute at the apex, cordate at the base, singly or doubly ser- 
rate on the margin or mitten-shaped or 3-lobed with deep, broad, oblique, 
rounded sinuses, at maturity thin, membranous, veiny, dark bluish green 
and nearly smocth above, pale pubescent below, borne on stout petioles 
34-14% inches long which exude a milky juice when broken. 


Flowers — Appearing in May and early June when the leaves are about half 
grown, chiefly dioecious, the staminate in cylindrical, pedunculate spikes 
from the axils of the inner bud-scales or lower leaves, the pistillate in 
oblong, sometimes androgynous, pedunculate, densely-flowered spikes from 
the upper leaf-axils. Staminate flower with deeply 4-lobed calyx, its lobes 
ovate, rounded, revolute toward the apex. Stamens 4, inserted opposite 
the calyx-lobes, at first included but straightening elastically at anthesis 
and becoming exserted. Pistillate flower with 4-parted calyx. Calyx- 
lobes ovate to obovate, pubescent above, the outer pair valvate and inclos- 
ing the others, becoming fleshy and closely investing the ovary in fruit. 
Pistil consisting of an ovate, flattened, glabrous, pale green ovary sur- 
mounted by a short style and 2 spreading white stigmas. 


Fruit— A fleshy, multiple, pedunculate, cylindrical syncarp, 1-114 inches 
long, maturing during July in New York, composed of many small drupes 
each enclosed in a fleshy calyx, at first greenish red, at maturity dark 
purple, juicy and edible. Nutlet ovoid, sharp-pointed, light brown. 


Winter characters — Twigs slender, slightly zigzag, smooth, semi-lustrous to 
dull, pale reddish or orange-brown, at length dark reddish brown. Ter- 
minal bud absent. Lateral buds alternate, ovate, rounded or biunitly 
pointed at the apex, somewhat divergent and laterally inclined, chestnut- 
brown, about 1% of an inch long. Mature bark thin, dark reddish brown, 

ith longitudinal, flaky plates. 


Habitat —Prefers deep moist soils along stream courses, in rich woods, anid 
on fertile slopes in admixture with other species. 


Range — Central New England, southern Ontario, west to Nebraska and 
Kansas, south to Florida and eastern Texas. Zones A, B, and C. 


Uses — Not an important timber species because of its mediocre size and 
scattered distribution in admixture with other species. Wood soft, light, 
weak, coarse-grained, durable in contact with the soil, pale orange turn- 
ing russet-brown with exposure to the light, with thick, lighter sapwood. 
Used for railroad ties, fence posts, loose cooperage and furniture. 
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alba L. 


Morus 


showing staminate inflorescences 
and immature leaves x % 


2. A staminate flower at anthesis, lateral sec- 


tional view x 95 
showing pistillate inflorescences 
and immature leaves x % 


. A pistillate flower, lateral view x 5 


A twig showing mature leaves and fruit 
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MORACEAE 
Morus alba L. 


White Mulberry 


Habit — A medium-sized tree 30-40 feet in height, with a trunk diameter of 
i-3 feet. Bole short, stout, often irreguiar, fluted and swollen at the base, 
branching low down into stout, ascending, wide-spreading limbs to form a 
low, broad, rounded crown. 


Leaves — Alternate, ovate to ovate-oval, 2-6 inches long, 1-3 inches wide, 
acute or acuminate at the apex, rounded cr cordate at the base, serrate 
and variously lobed, at maturity thin, firm, smooth, light green and some- 
what lustrous above. paler and hairy along the prominent veins beneath, 
borne on slender, slightly hairy petioles *4-114 inches long which exude 
a milky juice when broken. 


Flowers — Appearing in May when the leaves are about half grown, dioecious, 
the staminate in cylindrical, pedunculate spikes %—*4 of an inch long 
from the axils of the leaves of the season, the pistillate in oblong, pedun- 
culate, densely-flowered spikes 43-35 of an inch long, from the upper 
leaf-axils. Staminate flower with deeply 4-lobed calyx, its lobes ovate, 
rounded, revolute toward the apex. Stamens 4, inserted opposite the 
lobes, at first included but straightening elastically at anthesis and 
becoming exserted. Pistillate flower with 4-parted calyx. Calyx-lobes 
ovate to obovate, the outer pair valvate and inclosing the others, becom- 
ing fleshy and closely investing the ovary in fruit. Pistil consisting of 
an ovate, flattened, glabrous, pale green ovary surmounted by a_ short 
style and 2 white stigmas. 


Fruit — A semi-fleshy, multiple, pedunculate, oval-oblong synearp, %5-*5 
of an inch long, maturing in July or early August, composed of many 
small drupes, each inciosed in a fleshy calyx. At maturity the fruit is 
white or pale pinkish, and rather dry and insipid. Nutlet ovate, pointed 
light brown. 


Winter characters — Twigs slender, somewhat zigzag, swollen at the nodes, 
smooth, semi-lustrous, pale yellowish green to brownish gray, at length 
dark brown. Lateral twigs numerous, short, giving the crown a bushy, 
seraggly appearance. Terminal bud absent. Lateral buds alternate, 
broadly ovate, somewhat appressed and laterally inclined, chestnut-brown, 
about 4 of an inch long. Mature bark thin, pale yellowish brown, broadly 
fissured into long, somewhat wavy, blunt ridges. 


Habitat — Occurs as a ‘‘weed’’ tree on waste lands along fences and on rocky 
hillsides. Not exacting as to soil requirements. 


Range — Widely naturalized through the agency of birds in eastern North 
America from southern Canada southward. Originally introduced into 
this country in an endeavor to establish the silk industry, its leaves fur- 
nishing the favorite food of the silk worm. Zones A, B, and C. 


Uses — Of no economic significance in the United States. Widely grown in 
China, Japan, India and about the Mediterranean where the silk indus- 
try flourishes. Wood rather*hard and heavy, close-grained, pale yellowish 
brown, with thick, lighter sapwood. Durable in contact with the soil. 


Sweet! Bay, Swamp Bay, Sweet Magnolia 


Magnolia virginiana L. [Magnolia glauca L.] 


1. A twig showing a flower, and mature and 5. Drupaceous seed, lateral sectional view 
immature leaves x %4 i x 1% 
2. Lateral view of the flower, perianth re- 6. Seed with outer fleshy integument re 


moved x 1 moved x 1% 
3. Cone-like fruit of coalescent follicles x 14 7. Winter twig x % 


4. Drupaceous seed, lateral surface view 
x 1% 
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MAGNOLIACEAE 
Magnolia virginiana L. [Magnolia glauca L.] 
Sweet Bay, Swamp Bay, Sweet Magnolia 


Habit — In our range a large shrub or slender tree 20-30 feet in height with 
a trunk diameter of 6—9 inches, farther south under optimum conditions 
occasionally 50-70 feet tall. Trunk short, slender, often swollen at the 
base. Branches erect, at length spreading to form an oblong or rounded 
crown. 


Leaves — Alternate, oblong to oval, 3-6 inches long, %-114 inches wide, 
obtuse or acute at both ends, entire, at maturity thick, dark green, smooth 
and lustrous above. minutely pubescent and pale glaucous below, borne 
on slender petioles 14—%4 of an inch long, falling in the north during the 
late autumn. 


Flowers — Appearing in the north over a period of several weeks in late May 
or early June, terminal, creamy-white, globular perfect, fragrant, 2-3 
inches across. Sepals 3. membranaceous, obtuse, spreading, deciduous. 
Petals 9-12, obovate, obtuse, concave, erect, deciduous. Stamens numer- 
ous, inserted in many ranks on the base of the torus, apiculate, with short 
filaments, deciduous after anthesis. Pistils densely imbricated on the 
receptacle, each consisting of a fleshy ovary and short recurved style 
stigmatic on its inner surface. 


Fruit — Aggregate, cone-like, fleshy to dry, oval or irregular, about 2 inches 
long, consisting of many coherent scarlet follicles which open at maturity 
along the outer suture to release the fleshy seeds. Seed red, lustrous, 
drupaceous, compressed, about 14 of an inch long, suspended at maturity 
by a long, thin, funicular cord. 


Winter characters— Twigs rather slender, finely pubescent, bright green, 
at length reddish brown. Pith diaphragmed-stuffed. Buds alternate, 
ovate-lanceolate, acuminate, bright green, pubescent, 144-34 of an inch 
long, covered by stipular bud-scales. Mature bark thin, light brown, 
smooth or covered with thin, appressed scales. 


Habitat — A moisture-loving species found in swamps, on moist bottom-lands, 
and along the shores of lakes and streams. 


Range — Eastern Massachusetts south along the coast to Florida and through 
the Gulf States to southwestern Arkansas and eastern Texas. Attains its 
largest size on the Flordia peninsula. Confined to Long Island and 
Staten Island in New York State. Zone A. 


Uses — Not a valuable timber species. Wood soft, light, rather coarse, pale 
brown tinged with red, with wide pale sapwood. Used locally in the south 
in the manufacture of wooden ware. The importance of the species lies 
rather in the ornamental value of hardy varieties and hybrids. 
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Cucumber Tree 


Magnolia acuminata L. 
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MAGNOLIACEAE 


Magnolia acuminata L. 


Cucumber Tree 


Habit — A large tree attaining under optimum conditions a height of 80-90 
feet with a trunk diameter of 3-4 feet. In the open the bole is tapering 
and continuous through the pyramidal crown, the lateral limbs clothing 
the trunk nearly to the ground. Under forest conditions the slightly 


tapering trunk may be free of branches for 40-50 feet and the crown 
much restricted. 


Leaves — Alternate, oblong to oval 4-10 inches long. 2-6 inches wide, acute 
at the apex, rounded or slightly cordate at the base, entire, at maturity 
thin, dark green, smooth and glabrous above, paler and slightly pubescent 


beneath, borne on slender petioles 1-144 inches long, turning yellow in 
the autumn before falling. 


Flowers — Appearing in the North during May and early June, terminal, 
-glaucous-green tinged with yellow, campanulate, about 3 inches long, per- 
fect. Sepals 3, membranaceous. acute, shorter than the petals, at length 
reflexed and deciduous. Petals 6, obovate, acute, concave, erect, 2144-3 
inches long, deciduous. Stamens numerous, inserted in many ranks on 
the base of the torus, apiculate, with short filaments and pale yellow 
anthers, deciduous after anthesis. Pistils densely imbricated on the 
receptacle, each consisting of a fleshy ovary and short, recurved style 
stigmatic on its inner surface. 


Fruit — Aggregate cone-like, somewhat fleshy, oblong or ovoid, usually curved, 
glabrous, 2-214 inches long, consisting of many coherent, dark red 
follicles which open at maturity along the outer suture to release the fleshy 
seeds. Seed scarlet, drupaceous, compressed, about 34 of an inch long, 
suspended at maturity by a long, thin, funicular cord. 


Winter characters— Twigs rather slender, lustrous, glabrous or sparingly 
pubescent, bright reddish brown, at length gray. Pith diaphragmed- 
stuffed. Terminal bud ovate-oblong, acute, somewhat curved, densely 
covered with pale silky hairs, 75-45 of an inch long. Lateral buds 
smaller, blunt, nearly surrounded by the leaf-scar. Bud-scales stipular, 
valvate. Mature bark thin, dark grayish brown, separated by long fur- 
rows into scaly ridges. 


Habitat — Usually found in rich woods on moist slopes and along stream 
courses. 


Range — Central New York westward through southern Ontario to southern 
Tilinois, southward along the Appalachian Mountains into the Gulf States 
and Arkansas. Zones B and C. 


Uses — A timber species of some importance. Wood light, soft, close-grained, 
brittle, pale yellowish brown with thin, yellowish white sapwood. Not 
distinguished in the trade from that of the Yellow Poplar and used for 
similar purposes. The tree is also grown ornamentally in eastern United 
States and abroad. 
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Yellow Poplar, Tulip Tree 
Liriodendron tulipifera L. 

1. A twig showing a flower, and mature and 

immature leaves x 14 

2. Lateral view of the flower, several petals 
removed x % 


Aggregate cone of, samaroids, lateral view 
x 4 

4. A samaroid from the cone, lateral view x 1 
5. Winter twig x 
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MAGNOLIACEAE 


Liriodendron tulipifera L. 


Yellow Poplar, Tulip Tree 


Habit — One of the largest trees of the eastern states, in the south commonly 
150 feet in height with a straight trunk 5-6 feet through* and free of 
branches for 60-80 feet, in New York State usually 50-80 feet tall with 
a trunk diameter of 2-3 feet. In the open the crown is narrowly pyra- 
midal or oblong. the branches extending to within 8-10 feet of the 
ground. Trees in the forest have flat, wide-spreading crowns borne aloft 
on tall, straight, naked trunks. 


Leaves — Alternate, broadly ovate to orbicular, 5-6 inches long and broad, 
truncate or broadly notched at the apex, rounded or slightly cuneate at 
the base, sinuately 4-lobed, at maturity dark green, smooth and lustrous 
above, dull green and paler below, borne on slender angled petioles 5-6 
inches long. 


Flowers — Appearing during May and June after the leaves, terminal, soli- 
tary, greenish yellow with orange markings, cup-shaped, 2-5 inches wide, 
1-114 inches deep, perfect. Sepals 3, ovate-lanceolate, greenish white, 
at length reflexed and early deciduous. Petals 6, broadly ovate, rounded, 
erect, light green marked with orange at the base, deciduous. Stamens 
numerous, inserted in many ranks on the base of the torus, with filiform 
filaments and linear yellow anthers, deciduous after anthesis. Pistils 
densely imbricated on the elongated receptacle, each consisting of a 
1-celled ovary surmounted by an acuminate and laterally compressed style 
and short recurved stigma. 


Fruit — A light brown cone, 2-3 inches long, composed of many closely 
imbricated, indehiscent carpels (samaroids). Carpels dry, woody, con- 
sisting of a laterally compressed. 4-ribbed pericarp and large, persistent, 
winged style, falling during the autumn and winter from the persistent, 
upright cone-axis. Seed solitary by abortion. 


Winter characters Twigs rather stout, smooth, lustrous, somewhat glau- 
cous, reddish brown, at length dark gray. Pith diaphragmed-stuffed. 
Terminal bud oblong, compressed, obtuse, dark red, glaucous and white- 
punctate, 144-1 inch long, the scales stipular and valvate in pairs. Lateral 
buds similar, divergent, sometimes superposed or terminal on short spurs, 
%-l4 of an inch long. Mature bark thick, brown, with long shallow 
furrows and rounded ridges. 


Habitat — Prefers deep moist soil in admixture with other species. Occurs 
along streams, on bottom-lands, and on moist mountain slopes. 


Range — Rhode Island and southwestern Vermont westward through Ontario 
to Wisconsin, south to Florida and Arkansas. Zones A, B and C. 


Uses — A valuable timber species producing the Yellow Poplar or White- 
wood of commerce. Wood light, soft, brittle, weak, straight-grained, 
pale greenish yellow or brown with thin, nearly white sapwood. Largely 
manufactured into lumber and used where a soft, easily-worked wood is 
required. The tree is widely cultivated in the east and abroad for its 
ornamental value. 


* Trees are known which have reached a height of 200 feet with a trunk diameter 
of 8—10 feet. 
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Fapaw 


Asimina triloba Dunal. [Anona triloba L.] 


howing flowers 


leaves x 14 


flower, 
stamen, 
stamen, 


lateral sectional view x 2 
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dorsal view x 
ventral view x 


and 


immature 7. Fruit, surface and sectional views x 4 


pistil, lateral sectional view x 3 


mature 


leaf x % 
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8. Portion of twig showing lateral bud and 
leaf-scar x 1 

9. Mature seed enclosed in its aril x 1 

10. Mature seed x 

11. Winter twig x % 
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ANONACEAE 


Asimina triloba Dunal. [Anona triloba L.] 


Papaw 


Habit — A shrub or small tree 20-40 feet in height with a maximum trunk 
diameter of 12 inches. Bole short and slender. Branches slender, spread- 
‘ing, forming a rather broad, high crown. This species often forms 
dense thickets in the shade of other trees. 


Leaves — Alternate, obovate-lanceolate, 4-12 inches long, 2-6 inches wide, 
sharply acute at the apex, tapering gradually at the base, entire, at 
maturity dull green and glabrous above, paler and glabrous below, borne 
on a snort, stout petiole 1%-%4 of an inch long. 


Flowers — Appearing in our range in late May and June, with the leaves 
but usually below them on the twigs, axillary, solitary, perfect, at 
maturity reddish purple, 1144-2 inches in diameter, borne on short, stout, 
hairy, brown pedicels. Sepals 3, ovate, pale green, densely pubescent on 
the outer surface. Petals 6, purple, reticulate-venulose, the 3 outer 
broadly ovate and reflexed above the middle and much longer than the 
sepals, the 3 inner smaller, erect, nectariferous at the base. Stamens 
numerous, densely packed on the receptacle. Pistils sessile on the summit 
of the receptacle, projecting above the stamens, each consisting of a 
l-celled ovary and sessile stigma. 


Fruit — An oblong-cylindrie or oval, somewhat faleate, smooth, green berry. 
becoming dark brown, pulpy and edible at maturity. Seeds dark brown, 
lustrous, ovate-oblong and compressed, about 1 inch long and half as 
wide, enclosed in an aril, horizontally imbedded in the fleshy pulp. 


Winter characters — Twigs rather slender, quite glabrous, thickened at the 
nodes, reddish brown and marked with narrow, shallow grooves. Buds 
alternate, naked, rusty brown, tomentose. Leaf-buds slender, somewhat 
flattened, the lateral buds closely appressed toe the twig and set in the 
notch of the leaf-scar. Flower-buds lateral, spherical in outline, divergent. 
Pith smail, white. Mature bark thin, close, dark brown, slightly scaly at 
the surface. 


Habitat — Prefers moist sites along streams in rich bottom-land forests and 
on low, fertile slopes. Very tolerant of shade. At its optimum range 
often forming the bulk of the undergrowth under other species but in 
New York State usually in small isolated groups. 


Range — Western New York westward through southern Michigan to eastern 
Kansas, south to Florida and eastern Texas. Zone B. 


Uses — Of no timber value because of its small size and the character of 
the wood. The edible fruit is sold in the regions where the tree abounds 
but is not grown commercially. The species possesses some ornamental 
value. 
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Sassafras 
Sassafras variifolium (Salisb.) Ktze. [Sassafras Sassafras Karst. ; Sassafras 
officinale Nees. and Eberm. ] 


1. A twig showing immature leaves and 


4. A pistillate flower, lateral sectional view 
staminate flowers x 1 r 3 
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2. A staminate flower, lateral sectional view 5. A branch showing mature leaves and fruit 
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Drupe, lateral sectional view x 2 
7. Pit, lateral view x 2 
8. Winter twig x % 


3. A twig showing immature leaves and pis- 6. 
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LAURACEAE 


Sassafras variifolium (Salisb.) Ktze. [Sassafras Sassafras Karst.; Sassafras 
officinale Nees. and Eberm.] 


Sassafras 


Habit — A medium-sized tree, commonly 40-50 feet in height with a trunk 
diameter of 1-3 feet, generally shrubby at the northern limits of its 
range, in the south occasionally 100 feet tall. Trunk short, stout, soon 
breaking up into many stout, more or less abruptly spreading and con- 
torted branches to form a flat-topped or rounded-oblong, bushy crown. 


Leaves — Alternate, ovate or obovate, 4—6 inches long, 2-4 inches wide, entire 
and acute at the apex or 2—3-lobed, the lobes broadly ovate and acute 
with broad, rounded sinuses. At maturity the leaves are thin, dull dark 
green above, paler and glabrous or pubescent below, burne on slender 
petioles, %4-1% inches long. 


Flowers — Appearing in May with the leaves, dioecious, borne in lax, pilose, 
few-flowered racemes from the axils of large, obovate bud-scales. Calyx 
pale yellowish green, divided nearly to the base into 6 narrow obovate 
lobes. Stamens 9, inserted in 3 sets on the margin of the calyx-tube, 
those of the inner set with orange-colored glands at the base and reduced 
in the staminate flowers to orange-colored staminodia. Anthers opening 
by 4 pores. Pistil consisting of a 1-celled, light green, glabrous ovary, a 
slender curved style and a capitate stigma. 


Fruit — An oblong, 1-seeded, dark blue, lustrous berry, %-34 of an inch 
long, borne upright on a bright red, club-shaped, fleshy stem which is 
terminated by the fleshy, obscurely 6-lobed calyx-limb in which the fruit 
rests, falling soon after maturity from the persisting stalk. 


Winter characters — Twigs slender, smooth and lustrous or somewhat downy, 
rather brittle, spicy-aromatic, light yellowish green, at length reddish 
brown. Vigorous shoots branch freely the first season. Inner bark mu- 
cilaginous. Pith large, white. Terminal bud ovate, acute, green, 14-% 
of an inch long. Lateral buds smaller and divergent. Mature bark 
thick, reddish brown, with deep furrows and flat-topped ridges crossed by 
horizontal cracks. 


Habitat — Prefers a rich, sandy loam but thrives in a variety of sites along 
fences, in abandoned pastures, and in open, hardwood forests. 


Range — Central New England west through southern Ontario, southern 
Michigan to Towa and eastern Kansas, south to Florida and eastern Texas. 
Zones A, B and C. 


Uses — Not an important timber species. Wood soft, brittle, coarse-grained, 
aromatic, dull orange-brown with pale yellow sapwood, very durable in 
contact with the soil. Used for fence posts, pails, in cooperage, ete. The 
oil of sassafras which is used to scent soap and liniment, is distilled from 
the roots and bark of this species. 
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3. A pistillate flower, lateral view x 6 


Sweet Gum, Bilsted, Red Gum 


Liquidambar 


A twig showing staminate and pistillate 
inflorescences, and immature leaves x 1% 
A stamen, lateral view x 6 


Styraciflua L. 


4. A branch showing mature leaves and fruit 
x % 

5. Winged seed, lateral view x 2 

6. Winter twig x % 

7. Portion of twig with corky wings x 1 
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HAMAMELIDACEAE 
Liquidambar Styraciflua L. 


Sweet Gum, Bilsted, Red Gum 


Habit — An important timber species, usually 40-80 feet in height with a 
trunk diameter of 2-3 feet, under optimum conditions sometimes 150 feet 
tall with a trunk 4-5 feet through. Bole tapering, continuous into the 
crown. Crown at first pyramidal and symmetrical, becoming narrowly 
oblong in older trees. 


Leaves — Alternate, nearly orbicular, 3-6 inches in diameter, truncate or 
cordate at the base, deeply 5—7-lobed and palmately veined, the lobes 
acuminate, widely divergent (stellate), finely glandular, serrate. At 
maturity the leaves are thin, smooth, lustrous and bright green above, 
green and smooth below except for tufts of rufous hairs in the vein 
axils, borne on slender petioles 5-7 inches long. 


Flowers — Appearing in our range during May on the growth of the season 
when the leaves are about one-third grown, monoecious, borne in capitate 
heads, subtended by 4 deciduous bracts. Staminate heads about 4 of 
an inch in diameter, borne in terminal racemes. Staminate flowers with- 
out calyx or corolla. Stamens indefinite, interspersed among minute 
scales. Pistillate heads about half an inch in diameter, borne solitary 
on long peduncles from the axils of the upper leaves. Pistillate flowers 
interspersed among long-armed scales. Calyx obconic. Stamens 4, 
inserted on the summit of the calyx, usually sterile. Pistil consisting 
of an inferior ovary surmounted by 2 elongated, recurved, persisting, subu- 
late styles stigmatic on the inner surface. Ovules numerous, 


Fruit — A long-stalked, globose, light brown, aggregate head, 1-1% inches in 
diameter, consisting of many imbedded, woody capsules, each capped by 
the 2 horn-like, wide-spreading, woody styles. The fruits mature in 
autumn but persist far into the winter. Fertile seeds angular, winged, 
light brown, seldom more than one to a capsule. Sterile seeds numerous, 
resembling sawdust, rattling out of the capsules along with the fertile 
seeds at maturity. 


Winter characters — Twigs rather stout, glabrous, somewhat angled and lus- 
trous, roughened by dark, raised lenticels, light orange to reddish brown, 
becoming darker the second season and often developing characteristic 
corky wings. Pith pale brown, rather large and angular. Buds ovate 
to conical, obtuse or acute, lustrous orange-brown, 4—% of an inch in 
length, fragrant when crushed. Mature bark thick, dark reddish brown, 
with deep furrows and broad, flat-topped, scaly ridges. 


Habitat — A bottom-land species preferring the deep, rich, moist soils of river 
flats and the borders of swamps and lakes where the ground is inundated 
for a period each year. An intolerant species usually forming open, even- 
aged groves, or in admixture with other species. 


Range — Southern Connecticut westward through Pennsylvania to southern 
Missouri, south to Florida and eastern Texas. Zone A. 


Uses — A ‘‘weed’’ tree occupying sites suited for other more valuable species 
or for agriculture, but producing a fair grade of lumber. Wood medium 
soft, rather heavy, straight- and close-grained, weak, dark reddish brown 
and streaked, with thin, nearly white sapwood. Widely used for loose 
cooperage, veneer, boxes, crates, woodenware and for interior finish as a 
substitute for Circassian Walnut under the trade name of Satin Walnut. 
The tree is also grown ornamentally. 


He COLO 


Sycamore, Buttonwood, Plane Tree 
Platanus occidentalis L. 


A twig showing staminate and pistillate 
inflorescences, and immature leaves x 1% 
A staminate flower, lateral view x 5 
A pistillate flower, lateral view x 5 
A branch showing mature leaves and fruit 
x &% 
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An achene with pappus-wing x = 
A twig-node showing persistent 


bud, and hollow leaf-stalk x 1 
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PLATANACEAE 


Platanus occidentalis L. 


Sycamore, Buttonwood, Plane Tree 


Habit — The most massive tree of eastern North America, commonly 50-100 
feet in height with a trunk diameter of 3-8 feet, under optimum condi- 
tions sometimes 150-170 feet tall with a trunk diameter of 11 feet. Bole 
erect or often declined, tapering, continuous through the oblong head or 
soon breaking up near the ground into several large, massive limbs to 
form a broad, rounded, irrregular crown. 


Leaves — Alternate, broadly ovate or orbicular, 4—7 inches in diameter, 
truncate, slightly cordate or cuneate at the base, shallowly 3-5 lobed and 
palmately veined, the lobes broad, acuminate, sinuately dentate with 
remote acuminate teeth, or entire. At maturity the leaves are thin, firm, 
smooth and bright green above, paler and white-woolly below on the 
principal veins, borne on stout petioles 121% inches long. 


Flowers — Appearing on the growth of the season during May when the 
leaves are about one-fourth grown, monoecious, borne in capitate heads. 
Staminate heads dark red, about 14 of an inch in diameter, borne axillary 
on long, stout, woolly peduncles. Perianth of 3-5 minute sepals and 
petals. Stamens 3-6, nearly sessile, with yellow, clavate anthers. Pistil- 
late heads pale green tinged with red, about 14 of an inch in diameter, 
borne terminally on long, stout, woolly peduncles. Perianth of 3--6 
sepals and petals. Pistils as many as the sepals, superior, surrounded 
by a like number of spatulate staminodia, each consisting of an ovate- 
oblong ovary surrounded at the base by long pale hairs which persist in 
fruit, and long, tapering, bright red styles stigmatic along the ventral 
suture. 


Fruit — A spherical, brown, aggregate head, about 1 inch in diameter, borne 
on a long, smooth peduncle 24%4—-6 inches long, consisting of many closely- 
compacted, clavate, 1-seeded nutlets, each crowned by the remains of the 
persistent style and furnished with a ring of bristly hairs about the base. 
The heads mature in the late autumn but persist on the branches into 
the winter and following spring. 


Winter characters — Twigs rather stout, smooth, somewhat lustrous, zigzag, 
enlarged at the nodes and encircled by stipule-scars, dark orange-brown, 
at length light gray. Pith white and rather broad. Terminal bud absent. 
Lateral buds divergent, conical, obtuse, lustrous, reddish brown, %4—%< 
of an inch long, subpetiolar until leaf-fall. Mature bark at base of 
trunk thick, dark brown, deeply furrowed with broad ridges which peel 
off as dark brown scales. On young trunks or large limbs the bark is 
much thinner and flakes off during the early summer in large plates, 
exposing a whitish, yellowish, or greenish inner bark. 


Habitat — Thrives best along river banks and on rich, moist bottom-lands 
but will grow in rather dry soils. Attains its best development in the 
Ohio and Mississippi River basins. 


Range — Southern Maine westward through southern Ontario and Michigan 
to Minnesota and Nebraska, south to Florida and eastern Texas. Zones 
A, B and C. 


Uses — A timber species of secondary importance. Wood hard, heavy, weak, 
coarse-grained not durable, light brown with pale yellowish sapwood. 
Used for crates, tobacco boxes, butchers’ blocks and for interior finish as 
quartered sycamore. Occasionally planted ornamentally. 


Pear 


Pyrus communis L. 


A twig showing flowers and immature 4. A branch with mature leaves and fruit x % | 


ls 

leaves x %4 5. Fruit, lateral sectional view x % 
2. A flower, lateral sectional view x 2 6. Seed, lateral view x 2 | 
3, A branch with mature leaves x 1% 7. Winter twig x 14 
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ROSACEAE 


Pyrus communis L. 


Pear 


Habit — A slow-growing, long-lived tree attaining under optimum conditions 
a height of 75 feet with a trunk diameter of 2 feet, usually much smaller 
in cultivation. Bole straight, continuous into the crown, bearing short, 
stout, ascending branches which form an oblong or pyramidal crown. 


Leaves — Alternate, ovate-oblong to oval or obovate, 2-4 inches long, %4-11%4 
inches wide, acute or acuminate at the apex, obtuse or rounded at the 
base, finely serrate or entire, at maturity thick, smooth, dark green and 
lustrous above, paler and smooth below, borne on slender petioles 114-4 
inches long. 


Flowers — Appearing in April and May with the leaves, perfect, 94-1 inch 
in diameter, borne on slender, usually downy pedicels in few- or many- 
flowered, umbel-like cymes on short spur-like branches of the previous 
season. Calyx gamosepalous, urn-shaped, pubescent, 5-lobed, the lobes 
acuminate, as long as the tube and ciliate on the margin. Petals white, 
broadly obovate, rounded at the apex, contracted at the base, inserted 
with the stamens on the calyx-tube. Stamens about 20, shorter than the 
petals. Pistil consisting of an inferior 5-celled ovary and 5 styles which 
are connate at the base and bear capitate stigmas. 


Fruit — A pyriform or subglobose, waxy-green pome, about 2 inches long in 
the wild form, marked at the top by the persistent calyx-lobes and stamen- 
filaments, borne on a slender stalk about 1 inch long, ripening and turn- 
ing yellowish green in the autumn. Flesh in the wild form rather dry, 
sour, permeated with grit cells. Carpels coriaceous, enclosing 2 lustrous 
brown seeds. 


Winter characters— Twigs stout, nearly smooth and somewhat lustrous, 
brownish red with scattered, pale yellow lenticels. Short spinescent twigs 
commonly present. In addition fruiting-trees have stout, slow-growing 
fruit spurs marked by numerous leaf-scars. Terminal buds conical, 
sharply acute, smooth or slightly pubescent at the tip, chestnut-brown, 
about 144 of an inch long. Mature bark thin, grayish brown, at first 
smooth, at length dissected by shallow fissures into broad, flat, scaly 
ridges. 


Habitat — Thickets, open woods, fence rows, old pastures and waste lands, 
occurring as an escape. Seeds often disseminated by cattle which eat the 
acidulous fruit. 


Range — Native to Eurasia but now widely cultivated in its various varieties 
for its fruit throughout the temperate regions of the world. Widely 
naturalized in the northeastern states as an escape. Zones A, B, and C. 


Uses — Not a timber species. Wood hard, heavy, strong, close-grained, red- 
dish brown with paler sapwood. Used occasionally for tool handles, knife 
handles, wood engraving, and for fuel. The value of the species lies in 
its horticultural and ornamental varieties, 


Sweet Crab, Fragrant Crab, American Crab Apple 


Pyrus coronaria L. [Malus coronaria (.) Maill.] 


1. A twig showing flowers and immature 4. Fruit, lateral sectional view x 1 
leaves x 4 5. Seed, lateral view x 2 
2. A flower, lateral sectional view x 2 6. Winter twig x % 
A braneh showing mature leaves and fruit 
x % 
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ROSACEAE 
Pyrus coronaria L. [Malus coronaria (L.) Mill.] 
Sweet Crab, Fragrant Crab, American Crab Apple 


Habit — A bushy shrub or small tree 20-30 feet in height with a trunk 6-14 
inches in diameter. Trunk short, dividing 8-10 feet above the ground 
into several stout, wide-spreading limbs to form a broad, round-topped, 
bushy crown. 


Leaves — Alternate, ovate or nearly triangular, 3-4 inches long, 14-2% 
inches broad, sharply acute at the apex, rounded or acute at the base, 
the margin incised-serrate with gland-tipped teeth or 3-lobed, at maturity 
thin, smooth, dark green above, pale green and glabrous or slightly pilose 
below, borne on slender petioles 144-2 inches long. 


Flowers — Perfect, fragrant, 144-2 inches in diameter, long-pedicellate, 
appearing during May and early June when the leaves are nearly grown 
in 5-6-flowered, terminal umbels. Calyx urn-shaped, white-tomentose, 
5-lobed, the lobes long, acute, subulate-tipped, spreading, hairy on the 
upper side, persistent in the fruit. Petals rosy-white, obovate, rounded 
at the apex, clawed at the base, entire or crenulate-serrate, inserted with 
the stamens on the calyx-tube. Stamens usually 20, shorter than the 
petals, the filaments united into a tube at the base. Pistil consisting of 
an inferior 5-celled ovary, 5 filiform styles which are hairy and somewhat 
united below, and a like number of capitate stigmas. 


Fruit — A depressed-globose, glaucous-green pome, 114-2 inches in diameter, 
borne on a long, slender stalk, ripening in late autumn and becoming 
yellowish green and fragrant. Flesh very tart. Seeds chestnut-brown, 
lustrous. 


Winter characters — Twigs rather stout, pale-lenticellate, glabrous or slightly 
pubescent, reddish brown. In the second year they become light brown 
and develop short, stout spurs or sharp spines. Buds ovate, obtuse or 
acute on the more vigorous shoots, bright red, %-%4 of an inch long. 
Mature bark thin, reddish brown, divided by shallow fissures into broad, 
flat-topped, scaly ridges. 


Habitat — In rich moist soil, in copses, open woods and along fences, occa- 
sionally forming thickets of limited extent. 


Range — Central New York westward through Ontario and Michigan to 
southern Minnesota, south into the Gulf States. 


Uses — Not a timber species. The acid fruit is sometimes made into preserves. 
The species has ornamental value because of its showy, fragrant flowers. 


Apple 
Pyrus Malus L. [Malus Malus (L.) Britt.] 


1. A twig showing flowers and immature 4. Fruit, lateral sectional view x %4 
leaves x 1% ; 5. Seed, lateral view x 3 
. A flower, lateral sectional view x 2 6. Winter twig x % 
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38. A branch with mature leaves and fruit x %4 
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ROSACEAE 
Pyrus Malus L. [Malus Malus (L.) Britt.] 


Apple 


Habit — A small tree 30-50 feet in height with a short trunk 1-3 feet in 
diameter which breaks up a few feet above the ground into stout, wide- 
spreading limbs to form a broad, rounded head. 


Leaves — Alternate, ovate to oval, 34-3 inches long, blunt or abruptly pointed 
at the apex, rounded or somewhat heart-shaped at the base, irregularly 
serrate or entire, at maturity thick, dark dull green and quite glabrous 
above, close white-woolly beneath, borne on stout, hairy petioles, %4-2 
inches long. 


Flowers — Appearing during May and June when the leaves are about one- 
third grown, perfect, 1-2 inches in diameter, borne on stout woolly pedi- 
cels in terminal, few-flowered cymes. Calyx gamosepalous, urn-shaped, 
woolly, 5-lobed, the lobes narrowly triangular and acute, reflexed, per- 
sistent in the fruit. Petals white or pinkish white, obovate, rounded at 
the apex, clawed at the base, inserted with the stamens on the calyx- 
tube. Stamens about 20, shorter than the petals, the stout filaments 
bearing yellowish or purple anthers. Pistil consisting of an inferior 5- 
celled ovary and 5 filiform, hairy styles, each terminated by a capitate 
stigma. 


Fruit— A depressed-globose, waxy-green pome, 1-3 inches in diameter, 
marked at the top by the persistent calyx-lobes, borne on a slender stalk 
1-11% inches long, ripening and turning yellowish green or reddish in the 
autumn. Flesh coarse and sour. Seeds chestnut-brown, lustrous. 


Winter characters — Twigs rather stout, sparingly pubescent or smooth, red- 
dish or purplish brown, at length dark grayish brown and smooth. Fruit- 
spurs short, stout, roughened by numerous leaf-scars. Buds ovate, obtuse, 
tomentose, grayish white, %—'4 of an inch long. Mature bark thin, 
grayish brown, sloughing off in small, thin, irregular scales. 


Habitat — A ‘‘weed’’ tree growing as an escape on a wide variety of sites in 
pastures, thickets, and along fences and roadsides. Seeds often dissemi- 
nated by cattle which eat the sour fruit. 


Range — Supposed to have come originally from southeastern Europe and 
western Asia but cultivated since early times in the Old and New World. 
Widely naturalized in the eastern United States as an escape. Zones A, B, 
Cand. D: 


Uses — Not a timber species. Wood hard, strong, close-grained, reddish brown 
with thin, pale sapwood. Used for firewood and occasionally for tool 
handles. The importance of the species lies in its horticultural value as 
the stock from which the various varieties of cultivated apples have been 
derived. Dwarf- and double-flowered forms are grown ornamentally. 


American Mountain Ash 


Pyrus americana (Marsh.) DC. [Sorbus americana Marsh.] 


1. A branch showing inflorescence and ma- 4. Fruit, lateral sectional view x 3 
ture leaves x 1% ny. Seed, lateral view x 5 
2 A flower, lateral sectional view x 5 G. Winter twig x % 


5. A fruit cluster, lateral view x 1% 


Trees of New York State 230 


ROSACEAE 
Pyrus americana (Marsh.) DC. [Sorbus americana Marsh. ] 
American Mountain Ash 


Habit — A small tree 20-30 feet in height with a trunk diameter of 4-12 
inches, often a shrub propagating by means of root-suckers. Trunk short, 
breaking up a few feet above the ground into spreading, slender branches 
to form a narrow, round-topped head. 


Leaves — Alternate, odd-pinnately compound, 6-8 inches long, consisting of 
13-17 sessile or nearly sessile leaflets arranged in pairs along a slender 
petiole, the terminal leaflet stalked. Leaflets lanceolate, acuminate at the 
apex, rounded or cuneate and inequilateral at the base, serrate, 2-3 inches 
long, %-%, of an inch broad, at maturity thin, glabrous and dark 
yellowish green above, paler below. 


Flowers — Appearing during May and June after the leaves are fully grown, 
perfect, about 4% of an inch in diameter, borne on short, stout pedicels in 
flat, compound cymes 2-3 inches in diameter. Calyx gamosepalous, 
obconic, puberulous, 5-lobed, the lobes short, triangular and tipped with 
minute glands. Petals white, orbicular, short-clawed, inserted with the 
stamens on the calyx-tube. Stamens about 20, exserted, with purplish 
anthers. Pistil consisting of a 3-celled, inferior ovary surmounted by 3 
distinct styles with capitate stigmas. 


Fruit — A stalked, globose, berry-like, bright red pome, about 44 of an inch 
in diameter, marked at the top by the persistent calyx-lobes, ripening in 
the autumn and persisting until the following spring unless devoured by 
birds. Flesh thin, acrid. Seeds light chestnut-brown, about 4% of an 
inch long. 


Winter characters — Twigs rather stout, glabrous, somewhat glaucous, gray- 
ish to reddish brown, at length dark brown. Terminal bud ovate to 
broadly conical, somewhat curved, gummy and somewhat pilose without, 
dense-woolly within, dark purplish red, 4—% of an inch long. Lateral 
buds smaller, somewhat flattened and closely appressed. Mature bark 
thin, light gray, smooth or somewhat scaly. 


Habitat — Prefers open, moist sites along lake shores, mountain streams, the 
margins of peat bogs and in damp woods, but thrives in drier situations 
on the thin soils of ledges and rocky hillsides. 


Range — Newfoundland and southern Labrador westward to Manitoba, south- 
ward into the northern border states and along the Appalachian moun- 
tains to North Carolina. Zones C, D, and E. 


Uses — Of no commercial importance. The tree has ornamental value, espe- 
cially the ‘‘decora’’ variety, and is occasionally cultivated in the north- 
eastern states and southern Canada. The inner bark and fruit possess 


some medicinal qualities. 
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European Mountain Ash, Rowan Tree 


Pyrus Aueuparia (L.) Ehrh. [Sorbus Aucuparia L.] 


1. A branch showing inflorescence and ma- 4. Fruit, lateral sectional view x 2 
ture leaves x % 5. Seed, lateral view x 3 
2 A flower, lateral sectional view x 2% 6. Winter twig x % 


3. A fruit cluster, lateral view x % 
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ROSACEAE 
Pyrus Aucuparia (L.) Ehrh. [Sorbus Aucuparia L.] 


European Mountain Ash, Rowan Tree 


Habit — A small, quick-growing tree, usually 20-40 feet in height with a 
trunk diameter of 6—15 inches, under optimum conditions occasionally 60 
feet tall, at the northern limits of its range in Eurasia often reduced to 
a small shrub. Trunk short, separating a few feet above the ground into 
stout, spreading branches to form a rounded crown. 


Leaves — Alternate, odd-pinnately compound, 6-10 inches long, consisting of 
9-15 sessile or nearly sessile leaflets arranged in pairs along a slender 
hairy petiole, the terminal leaflet stalked. Leaflets oblong to oblong- 
lanceolate, blunt or short-pointed at the apex, rounded and inequilateral 
at the base, serrate, 4-2 inches long, 4-24 of an inch broad, at matur- 
ity dull green and somewhat pubescent above, paler and sparingly tomen-- 
tose beneath. 


Flowers — Appearing in June or July after the leaves are fully grown, per- 
fect, about 14 of an inch in diameter, borne on short pedicels in compact, 
woolly cymes 4-6 inches in diameter. Calyx gamosepalous, obeconic, with 
short, acute, pubescent lobes. Petals white, orbicular, short-clawed, 
inserted with the stamens on the calyx-tube. Stamens about 20, as long 
as the petals. Pistil 3-5-celled with a like number of distinct styles and 
capitate stigmas. 


Fruit — A stalked, globose, berry-like, bright red pome, about 44 of an inch 
in diameter, marked at the top by the persistent calyx-lobes, ripening in 
the autumn and persisting into the winter unless devoured by birds. 
Seeds chestnut-brown, about 4% of an inch long. 


Winter characters — Twigs rather stout, pubescent, grayish brown, at length 
dark brown. Terminal bud evate, white-villous-tomentose, dark purplish 
red, %4-% of an inch long. Lateral buds smaller, somewhat flattened, 
closely appressed. Mature bark thin, dark gray, smooth or somewhat 
sealy. 


Habitat — Widely planted in the northeastern states around the habitations 
of man as a shade and ornamental tree. The fruit is devoured by birds 
and wild trees thus sown are occasionally found along fences, in upland 
bogs, and around the borders of swamps. 


Range — Through northern Europe to Western Asia and Siberia. Naturalized 
in the northeastern states and eastern Canada. Zones B and C. 


Uses — Chiefly an ornamental species because of its showy white flowers and 
large clusters of bright red fruit which persist into the late fall and 
winter. - Grown widely in the United States as a park tree, especially 
the various horticultural varieties. Wood hard, heavy, close-grained, light 
brown with paler sapwood. Used occasionally in the Old World for tool 
handles, agricultural implements, ete. 
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Shad Bush, Serviceberry, Juneberry 


Amelanchier canadensis (l.) (Medie. 
Fruit, lateral sectional view x 2% 


1. A twig showing flowers and immature 4, 
ieaves x 1 5. Seed, lateral view x 5 
2 A flower, lateral sectional view x 4 6G. Winter twig x 4% 
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ROSACEAE 


Amelanchier canadensis (L.) Medic.* 


Shad Bush, Serviceberry, Juneberry 


Habit — A small tree 20-30 feet in height with a trunk diameter of 6-12 
inches, occasionally under optimum conditions 50 feet tall, at times 
shrubby and fastigiately branched. Trunk long, slender, usually straight 
and with slight taper. Crown narrow, oblong, round-topped, dense with 
many slender branches. 


Leaves — Alternate, obovate to oblong or ovate-oval, 134-4 inches long, 
4-2 inches wide, acute or acuminate at the apex, cordate or rounded 
at the base, sharply and somewhat doubly serrate, at maturity thick, firm, 
glabrous, dull dark green above, paler and slightly pubescent on the veins 
beneath, borne on slender petioles %-—1 inch long. 


Flowers — Appearing in April and May when the leaves are about one-third 
grown, perfect, 4-1 inch broad, borne on slender bibracteolate pedicels 
1%—] inch long in erect or lax, tomentose racemes 3-4 inches long. Calyx- 
tube campanulate, quite smooth, 5-lobed, the lobes oblong-triangular, acute 
or obtuse, tomentose at least above. Petals white, linear-oblong or some- 
what obovate, rounded or obtuse at the apex, inserted on the calyx-tube, 
4-44 of an inch long. Stamens usually 20, shorter than the petals, 

the subulate filaments bearing oblong yellow anthers. Ovary smooth, 

inferior, 5-celled. Styles 3-5, connate below, bearing terminal stigmas. 


Fruit — A globose, berry-like, glaucous, bright red pome, 4%-%4 of an inch 
in diameter, marked at the apex by the persistent calyx-lobes and stamen- 
filaments, borne on slender pedicels *4-114 of an inch long, ripening 
in June or July and turning purplish red. Flesh dry, rather tasteless. 
Seeds numerous, small. 


Winter characters— Twigs slender, somewhat zigzag, smooth but usually 
covered with a thin, grayish, evanescent outer layer, reddish brown with 
small minute lenticels, at length dark reddish brown. Terminal bud 
narrowly ovate to conical, acuminate, greenish or purplish brown, hairy 
at the apex and along the scale-margins, %4—'% of an inch long. Lateral 
buds on vigorous twigs normal, smaller than the terminal bud, somewhat 
divergent. On slow-growing twigs the lateral buds are often rudimentary. 
Mature bark thin, smooth, grayish brown, on older trees divided by 
shallow fissures in narrow, scaly, longitudinal ridges. 


Habitat — Dry banks and hillsides, open upland woods and limestone ridges, 
seemingly preferring calcareous soils. 


Range — New Hampshire westward to Iowa, Kansas and Missouri, southward 
to Georgia and Louisiana. Zones A, B, and C. 


Uses — Not a timber species because of its small size. Wood hard, heavy, 
strong, close-grained, dark brown often tinged with red, with thick, paler 
sapwood. Occasionally used for tool handles and in the manufacture of 
fishrods. The showy white flowers which appear in dense masses in early 
spring before the leaves have become green, render this species of orna- 
mental value. The fruit is a favorite food of birds. 


* A second arborescent species of Amelanchier, A. laevis Wieg., has been reported 
as occurring within the borders of New York State. This is found in moist, more 
protected places in revines and gorges, seeming to avoid excessive isolation, and dif- 
fers from A. canadensis in that the foliage has a bronze cast at blossom time (in 
contrast to the white-tomentose foliage of the other form), in its looser racemes 
with longer flower pedicels and petals, and in the larger, longer-stalked fruit. 


Thorn Apple, Hawthorn 


Crataegus pedicellata Sarg. 


1. A twig showing flowers and immature 4. Fruit in section showing nutlets x 1% 
es x 5. Nutlet, lateral surface view x 2 
2. A flower, lateral sectional view x 2 6. Winter twig x Vy 
3. A branch showing mature leaves and fruit 
x % 
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ROSACEAE 
Crataegus pedicellata Sarg. 


Thorn Apple, Hawthorn 


Habit — A small tree 18-20 feet in height, with a trunk diameter of 6-12 
inches and many slender, elongated, ascending or spreading branches 
which form a rounded, symmetrical, dense crown. 


Leaves — Alternate, broadly ovate or sometimes obovate, 3-4 inches long, 
2-3 inches wide, acute or acuminate at the apex, broadly cuneate or 
truncate at the base, divided above the middle in 4 or 5 pairs of short, 
pointed, divergent lobes, doubly serrate on the margin except toward the 
base, at maturity thin, dark green and scabrous above, paler and nearly 
glabrous below, borne on slender, glandular petioles 1144-2% inches long. 


Flowers — Appearing in late May and early June when the leaves are about 
half grown, perfect, °4-44 of an inch broad, borne on long, slender 
pedicels in loose, lax, many-flowered, somewhat villose corymbs. Calyx- 
tube urn-shaped, glabrous, 5-lobed, the lobes broad, acute, coarsely glan- 
dular-serrate, subsequently reflexed. Petals 5, white, obovate, rounded at 
the apex, contracted at the base, entire, inserted on the calyx-tube. 
Stamens 10, with elongated filaments and rose-colored anthers. Ovary 
inferior, 5-celled. Styles 5, surrounded at the base by a ring of tomentum. 
Stigmas capitate, terminal. 


Fruit — An oblong, rounded, lustrous, dark punctate, bright scarlet pome, 
34-44 of an inch long, marked at the apex by the persisting calyx-lobes 
and stamen-filaments, borne on slender pedicels in lax, few-fruited, gla- 
brous, corymbose, clusters, deciduous in early autumn. Flesh thin, dry, 
mealy, enclosing 5 rounded, vertically-grooved, 1-seeded, bony nutlets. 


Winter characters — Twig slender, somewhat zigzag, smooth, dark chestnut- 
brown and lustrous, becoming light gray the second season, armed with 
straight or slightly curved, lustrous spines 144-2 inches long. Buds 
globose, bright-red, about 4 of an inch in diameter. Mature bark thin, 
close, reddish brown, scaly on the surface. 


Habitat — A ‘‘weed’’ tree occurring in waste places along fence rows, in fence 
corners, old pastures, and open upland woods. 


Range — Northeastern United States but imperfectly known. Said to oceur 
from southern Connecticut to southern Ontario and Illinois, south to 
Pennsylvania and Delaware. Zones B and C. 


Uses — Of no commercial importance. A tree ‘‘ weed ’’, Occasionally grown 
ornamentally in arboretums, 


Wild Black Cherry, Rum Cherry 


Prunus serotina Ehrh. 


1. A twis showing flowers and immature 4. Fruit, lateral sectional view x 2 
leaves x % 5. Stone, lateral view x 2 
©» <A flower, lateral sectional view x 4 6. Winter twig x % 


3. A branch showing mature leaves and fruit 
x % Ee; 
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ROSACEAE 
Prunus serotina Ehrh. 


Wild Black Cherry, Rum Cherry 


Habit — The largest of the cherry trees occurring in the United States, com- 
monly 50-75 feet in height with a trunk diameter of 2-3 feet, under favor- 
able conditions sometimes 110 feet tall. Under forest conditions the bole 
is long, clean, with but slight taper. ‘Trees in the open have a short bole 
which continues into the narrowly oblong, irregular crown. 


Leaves — Alternate, oval, oblong-lanceolate cr lance-obovate, 2—5 inches long, 
1-1% inches wide, acuminate at the apex, cuneate or rounded at the base, 
glandular-serrate with incurved teeth, at maturity thick, glabrous, dark 
green and lustrous above, paler and glabrous below, borne on slender, 
biglandular petioles *4—45 of an inch long. 


Flowers — Appearing in May or June when the leaves are nearly grown, per- 
fect, 4-14 of an inch broad, borne on short pedicels in many-flowered, 
erect or nodding racemes which are 3-6 inches long and terminate short 
leafy branches. Calyx-tube cup-shaped, glabrous or slightly puberulous, 
5-lobed, the lobes ovate-oblong, obtuse, reflexed at maturity, persistent. 
Petals white, broadly obovate, short-clawed at the base, inserted with the 
stamens on the calyx-tube. Stamens with glabrous, filiform filaments and 
oval anthers. Pistil consisting of a green, glabrous, 1-celled ovary, thick 
style and clavate stigma. 


Fruit — A globose, short-stalked, dark red, lustrous drupe, %4—% of an inch 
in diameter, borne in drooping racemose clusters, ripening in August and 
September and turning dark purple or black. Skin thick. Flesh thin, 
juicy, dark purple, of a vinous flavor when fully ripe. Stone obovate, 
thin-walled, ridged on one side. 


Winter characters— Twigs slender, glabrous, reddish or grayish brown, 
marked with numerous, pale lenticels, often covered in part with a thin, 
grayish, evanescent skin which rubs off easily. Bruised twigs have the 
odor and taste of bitter almonds. Buds ovate, acute, somewhat lustrous, 
chestnut-brown, divergent or flattened and appressed, %-\%, of an inch 
long. Mature bark thin, dark reddish brown, reticulately fissured into 
small, scaly, persisting plates with upraised edges. 


Habitat — A long-taprooted species requiring a deep soil. Prefers the moist 
alluvial soils of river-bottoms and fertile slopes but occurs in drier situa- 
tions on a variety of soils. Under forest conditions it usually grows soli- 
tary or in small groves, intermixed with other species. 


Range — Nova Scotia westward through southern Canada to South Dakota, 
south to Florida and eastern Texas. Zones A, B, C, and D. 


Uses — One of the most valuable timber trees of the forests of the eastern 
United States. Wood rather hard, light, strong, close-grained, pale red- 
dish brown with thin yellow sapwood. Valuable for furniture, cabinet 
making and interior finish. Supply largely depleted through inroads 
made by furniture manufacturers. The delicate, ncdding racemes of 
small, white flowers and dark green, subcoriaceous leaves render this 
species of ornamental value. 
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Choke Cherry 


Prunus virginiana L. 
4. Fruit, lateral sectional view x 


» 


leaves x % 5. Stone, lateral view x 2 
A flower, lateral sectional view x 4 6. Winter twig x 12 
A branch showing mature leaves and fruit 


x % 


A twig showing flowers and immature 
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ROSACEAE 


Prunus virginiana L. 


Choke Cherry 


Habit — A shrub or small tree 20-25 feet in height with a trunk diameter of 
4-8 inches, occasionally 35 feet tall with a bole 12 inches through. Trunk 
usually inclined. Crown narrow, irregular. 


Leaves — Alternate, ovate, elliptical or obovate, 2-4 inches long, 1-2 inches 
wide, abruptly acute at the apex, cuneate or rounded at the base, sharply 
serrate with slender, sharp teeth, at maturity thin, bright green and 
glabrous above, paler and quite glabrous beneath, borne on slender, 
biglandular petioles 75-44 of an inch long. 


Flowers — Appearing in May or June when the leaves are nearly grown, per- 
fect, 44-% of an inch broad, borne on short pedicels in many-flowered 
erect or nodding racemes which are 3-6 inches long and terminate short 
leafy branches. Calyx-tube cup-shaped, glabrous, 5-lobed, the lobes short, 
broad, obtuse, reflexed, early deciduous. Petals 5, white, orbicular, short- 
clawed at the base and imserted with the stamens on the calyx-tube. 
Stamens with filiform filaments and oval anthers. VPistil consisting of 
a green, glabrous, l-celled ovary, short thick style and broad, simple 
stigma. 


Fruit— A globose, short-stalked, bright red, lustrous drupe, %4—% of an 
inch in diameter, borne in drooping racemose clusters, ripening in July 
and August and turning dark crimson or nearly black. Skin thick. Flesh 
thin, juicy, dark colored, very puckery until dead ripe. Stone globose, 
apiculate, ridged on one side. 


Winter characters — Twigs slender to medium stout, glabrous, light brown 
to reddish brown, with small, punctate, pale yellowish lenticels. Bruised 
twigs with rank odor. Buds conical to ovate, acute, glabrous, pale chest- 
nut-brown, %—4 of an inch long. Mature bark thin, grayish brown, 
smooth aside from the rounded lenticels, in age somewhat roughened by 
shallow ridges. 


Habitat — On a variety of soils along fences, highroads, stream courses, in 
open woods, and waste land, often forming extensive thickets. Spreads 
by means of root-suckers or by seeds disseminated by the birds, 


Range — A transcontinental species extending from Newfoundland westward 
through the Hudson Bay region to British Columbia and the coast, south- 
ward to Georgia and along the eastern slopes of the Rockies to Texas and 
New Mexico. Zones B, C, and D. 


Uses — An obnoxious ‘‘weed’’ shrub and tree. The seeds are sown by the 
birds along fences and hedge rows and soon produce extensive thickets 
which are difficult to eliminate owing to the formation of numerous root- 
suckers. Of no commercial value. The appellation of ‘‘ Choke Cherry ”’ 
is apropos because of the puckery nature of the fruit before it becomes 
dead ripe. 
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Wild Red Cherry, Bird Cherry, Fire Cherry, Pin Cherry 


Prunus pennsylvanica L. f. 


A twig showing flowers and immature 4. Portion of leaf-margin, enlarged. 
leaves x % 5. Fruit, lateral sectional view x 2 
A flower, lateral sectional view x 35 6. Stone, lateral view x 2% 
A branch showing mature leaves and fruit 7. Winter twig x % 
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ROSACEAE 


Prunus pennsylvanica L, f. 


Wild Red Cherry, Bird Cherry, Fire Cherry, Pin Cherry 


Habit — Usually a shrub or small tree 20-30 feet in height with a trunk 
diameter of 6-10 inches, under optimum conditions occasionally 40 feet 
tall. Trunk short, continuous into the crown. Crown narrowly oblong, 
somewhat rounded at the top, consisting of slender ascending branches. 


Leaves — Alternate, oblong-lanceolate and occasionally slightly faleate, 3-414 
inches long, %4—114 inches wide, acute or acuminate at the apex, rounded 
or cuneate at the base, finely serrate with incurved teeth, at maturity 
bright green, smooth and lustrous above, paler and smooth below, borne 
on slender, glabrous petioles 44-1 inch long. 


Flowers — Appearing in May or early June when the leaves are about one- 
fourth grown, perfect, about % of an inch broad, borne on slender pedicels 
about 1 inch long in 4—5-flowered, short pedunculate, 2—3-clustered umbels. 
Calyx-tube urn-shaped, glabrous, 5-lobed, the lobes oblong, obtuse, red- 
margined, reflexed at maturity. Petals 5, creamy white, nearly orbicular, 
clawed at the base, inserted with the stamens on the calyx-tube. Stamens 
about 30, with long filiform filaments and oval anthers. Pistil green, 
glabrous, consisting of a 1-celled ovary inserted in the bottom of the 
calyx-tube, a filiform style and broad, simple stigma. 


Fruit — A globose, long-stalked, thick-skinned, light red drupe, about 4 of 
an inch in diameter, maturing in July and early August. Flesh thin, 
sour. Stone oblong, apiculate at the apex, thin-walled, slightly com- 
pressed, ridged on one side. 


Winter characters— Twigs slender, glabrous, bright red and lustrous or 
partly covered with a grayish, evanescent skin, with prominent, pale lenti- 
cels. Broken twigs have a characteristic bitter taste and odor. Buds 
ovate, obtuse, reddish brown, clustered at the twig-tip and sometimes 
along the sides, about 1/12 of an inch long. Mature bark thin, reddish 
brown, smooth aside from the large, horizontally elongated lenticels. 
Inner bark bright green. 


Habitat — A ‘‘weed’’ tree widely distributed through seeds scattered by the 
birds. Occurs in fence rows, abandoned pastures, along road sides and on 
limestone outcrops. Comes in rapidly in burns and slashes after defor- 
estation, providing a temporary ground cover until overshadowed by the 
more important timber species. 


Range — Newfoundland westward to British Columbia, southward along the 
mountains to Georgia and Tennessee, and through the Lake States. Zones 
TN ery (On enavoled DIE 


Uses — Not a timber species. Its chief value lies in its ability to establish 
itself rapidly after deforestation and forest fires, protecting the soil and 
acting as a nurse-tree until other larger and more permanent species 
occupy the site, 


Black Thorn, Bullace Plum, Sloe 


Prunus instititia L. [Prunus spinosa, var. instititia Gray] 


1. A twig showing flowers and immature 4, Fruit, lateral sectional view x 2 
leaves x % 5. Stone, lateral view x 2 

2. Flower, lateral sectional view x 2% 6. Winter twig ~ 4 

3. A branch showing mature leaves and 
fruit x % 
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ROSACEAE 


Prunus instititia L. [Prunus spinosa, var. instititia Gray] 


Black Thorn, Bullace Plum, Sloe 


Habit — Generally a bushy shrub 2-15 feet high with short, stiff, spiny 
branches forming a dense, compact top, occasionally a small tree 20-25 
feet in height with a trunk diameter of 5-8 inches and a narrow, compact, 
rounded crown. 


Leaves — Alternate, oblanceolate to obovate, 144-2 inches long, broadly acute 
at the apex, attenuate at the base, sharply and somewhat doubly serrate, 
at maturity firm, dark green and glabrous above, paler and pubescent 
below, borne on slender petioles, 95-3, of an inch long. 


Flowers — Appearing in April or May with the leaves, perfect, about 1%4 of 
an inch broad, borne solitary or in 2—3-flowered, umbellate clusters from 
lateral buds on the growth of the preceding season. Calyx-tube campanu- 
late, green, glabrous, 5-lobed, the lobes narrow and acute. Petals 5, 
elliptical, blunt at the apex, inserted with the stamens on the calyx-tube. 
Stamens about 30, with filiform filaments and oval anthers. Pistil green, 
glabrous, consisting of a 1-celled ovary, a long filamentous style, and 
capitate stigma. 
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Fruit— A globular, glaucous, deep blue or nearly black drupe, %—% of 
an inch in diameter maturing in July but usually persisting until winter, 
scarcely edible. Flesh thin, acidulous. Stone oval, somewhat compressed, 
grooved on one side. 


Winter characters — Twigs slender, glabrous, lustrous, dark brown, at length 
becoming dark gray. Lateral spinescent spurs well devolped. Terminal 
bud absent. Lateral buds ovate, acute, light brown, 4%—%4 of an inch 
long. Mature bark thin, quite smooth, nearly black. 


Habitat — An ‘‘escape’’ that has become established along highroads, fence 
rows and in waste places. 


Range — Central and southern Europe, northern Africa and western Asia. 
Naturalized in New England, Long Island, Pennsylvania, New Jersey, 
and possibly elsewhere. Zones A, B, and C. 


Uses — Occasionally used as a hedge plant because of its dense habit and 
spiny branches, but objectionable as it produces root-suckers in abundance. 
A double-flowered form is propagated in this country for ornamental 
purposes. Wood hard, heavy, close-grained, reddish brown with paler 
sapwood. Used abroad in the manufacture of furniture and for cabinet 
work. 


. A 


Mahaleb Cherry, St. Lucie Cherry 


Prunus Mahaleb lL. 


showing flowers and immature 4. Fruit, lateral sectional view x 
leaves x 1% 5. Stone, lateral view x 2 
2. A flower, lateral sectional view x 2% 6. Winter twig x %4 


3. A branch showing mature leaves and fruit 
- 14, 
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ROSACEAE 
Prunus Mahaleb L. 


Mahaleb Cherry, St. ‘Lucie Cherry 


Habit — A small, slender tree 20-25 feet in height with a trunk diameter of 
6-12 inches, or a flowering shrub. Bole short, breaking up a short distance 
above the ground into stout, ascending branches to form a broad, low, 
rounded crown. 


Leaves — Alternate, round-ovate to orbicular, 1-2 inches in diameter 
abruptly sharp-pointed at the apex, rounded or somewhat cordate at 
the base, finely glandular-serrate, at maturity thin, firm, light green, 
smooth and somewhat glaucous on both sides, fragrant, borne on slender 
petioles %4—1 inch long. 


Flowers — Appearing in May and June when the leaves are partly grown, 
perfect, white, about %4 of an inch broad, borne on stout pedicels in 
several-flowered, racemose corymbs terminal on short leafy branches of 
the year. Calyx-tube urn-shaped, glabrous, with 5 strongly reflexed 
lobes. Petals 5, white, obovate, obtuse, short-clawed at the base, inserted 
with the stamens on the calyx-tube. Stamens about 30, with slender 
filaments and oblong anthers. Pistil green, glabrous, consisting of a 
l1-celled ovary, long style, and broad, simple stigma. 


Fruit — A depressed-globose or globose-ovoid, long-stalked, reddish black and 
lustrous, unpalatable drupe, about 4% of an inch in diameter, ripening 
in early summer. Flesh thin, firm, bitter. Stone small, globose, slightly 
compressed. 


Winter characters— Twigs slender, glabrous, grayish red and lustrous, 
fragrant. Buds ovate, acute, grayish red, those near the branch-tip some- 
what clustered. Mature bark thin, close, dark gray, somewhat roughened 
by shallow ridges. 


Habitat — In waste places along roadsides, fence rows, and about abandoned 
homesteads, preferring a moist, rich soil. 


Range — Native to middle and southern Europe. Sparingly naturalized in 
southern New York and southward. Zones A and B. 


Uses — Introduced from abroad as a stock on which to graft garden cherries. 
Wood hard, heavy, close-grained, fragrant, dark red. Prized abroad as a 
cabinet wood and for the manufacture of small trinkets. The species 
has ornamental value but is seldom used here. 


Sweet Cherry, Mazzard 


Prunus avium L. 


and immature 


1. A twig showing flowers 


4. Fruit, lateral sectional view x 1% 
leaves x 4 


, 5. Stone, lateral view x 1% 
2. A flower, lateral sectional view x 1% 6. Winter twig x %4 
3. A braneh showing mature leaves and fruit 

x % 
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Prunus avium L. 


Sweet Cherry, Mazzard 


Habit —A medium-sized tree usually 30-50 feet in height with a trunk 
diameter of 1—2 feet, under favorable conditions sometimes 75 feet tall. 
Trunk tapering, continuous into the crown. Lateral branches slender, 
ascending, beginning a few feet above the ground, forming a narrowly 
pyramidal crown which becomes broad-spreading in age. 


Leaves — Alternate, oblong-ovate to obovate, 2-414 inches long, abruptly 
short acuminate at the apex, rounded or slightly cordate at the base, 
irregularly serrate, at maturity thin, rather flaccid, glabrous, dull dark 
green above, paler and pubescent on the veins beneath, borne on slender 
petioles 44-1 inch long. 


Flowers — Appearing in April and May with the leaves, perfect, about 1 inch 
broad, borne on slender pedicels in 2—5-flowered, lateral, sessile umbels. 
Calyx-tube campanulate, glabrous, reddish at the top, 5-lobed, the lobes 
oblong, obtuse, reflexed. Petals 5, white, orbicular, shallowly notched 
at the apex, short-clawed at the base, inserted with the stamens on the 
calyx-tube. Stamens about 30, with long, filiform filaments and oval 
anthers. Pistil green, glabrous, consisting of a 1-celled ovary, long style, 
and broad, simple stigma. 


Fruit — A depressed-globose, long-stalked, dark red or nearly black drupe, 
about 4% of an inch in diameter in the wild form, usually borne in clus- 
ters, appearing in June or July. Flesh sweet or somewhat tart, adhering 
to the globose or ovoid stone. 


Winter characters — Twigs stout, glabrous, light reddish brown and lustrous, 
or partly covered with a grayish, evanescent skin, with characteristic bitter 
taste and odor when broken. Older twigs with short, stout, fruit-spurs 
marked with many leaf-scars and terminally clustered buds. Buds ovate, 
acute, divergent, glabrous, reddish brown, clustered near the tips of the 
fruit-spurs or scattered on vigorous shoots, 4%—%4 of an inch long. ‘ Outer 
bark thin, reddish brown, smooth aside from the prominent, horizontally 
elongated lenticels, peeling off transversely to expose the lighter inner 
bark. Mature bark in old trees roughened with shallow ridges. 


Habitat — An ‘‘ escape ’’ in waste places along fences, hedge rows, roadsides, 
and in open woods. Widely disseminated through the agency of birds 
and hence known as European Bird Cherry. 


Range — A native of southern Europe but now widely naturalized in eastern 
United States. Frequent in New York State. Zones A, B, and C. 


Uses — Many of the cultivated garden cherries have been derived from this 
species. Ornamental varieties, including double-flowered forms, may be 
purchased from nurserymen. Wood heavy, rather soft, brittle, close- 
grained. Used abroad for the manufacture of furniture, musical instru- 


ments and in turnery. 
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Sour Cherry, Morello Cherry 


Prunus Cerasus L. 


3. A branch showing mature leaves and fruit 


x 


twig showing flowers and immature 4. Fruit, lateral sectional view x 1% 
leaves x % 5. Stone, lateral view § 
2. A flower, lateral sectional view x 2 6. Winter twig x % 
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Prunus Cerasus L. 


Sour Cherry, Morello Cherry 


Habit — A small tree 20-30 feet in height with a trunk diameter of 10-12 
inches, occasionally under favorable conditions 40 feet in height. Bole 
seldom more than 4-6 feet long, breaking up into stout, ascending, spread- 
in branches to form a broad, low, rounded crown. 


Leaves — Alternate, ovate-lanceolate to narrowly obovate, 244-4 inches long, 
1-1%4 inches wide, acute or abruptly acuminate at the apex, rounded or 
cuneate at the base, unequally ‘erenate-serrate, at maturity thick, firm, 
smooth, dark green and lustrous above, paler and smooth below, borne on 
slender, usually biglandular petioles 44-1 inch long. 


Flowers — Appearing in April or May with the leaves, perfect, about 1 inch 
broad, borne on slender pedicels in 1—5-flowered, lateral, sessile umbels 
which are scaly at the base from the persisting appressed scales of the 
flower-buds. Calyx-tube urn-shaped, glabrous, 5-lobed, the lobes oblong, 
obtuse, minutely glandular-serrate and reflexed. Petals 5, white, broadly 
obovate and sometimes notched at the summit, short-clawed at the base, 
inserted with the stamens on the calyx-tube. Stamens about 30, with 
long filiform filaments and oval anthers. Pistil green, glabrous, consist- 
ing of a 1-celled ovary, long style and broad, simple stigma. 


Fruit — A depressed-globose, long-stalked, red or reddish black drupe, about 
1% of an inch in diameter in the wild form, maturing in June or July. 
Flesh juicy, sour. Stone subglobose, apiculate at the apex, slightly ridged 
on one side. 


Winter characters — Twigs rather stout, glabrous, red or grayish brown and 
somewhat lustrous cr partly covered with a grayish evanescent skin, with 
characteristic bitter taste and odor when broken. Older twigs with short, 
stubby fruit-spurs. Buds ovate, acute, reddish brown, clustered near the 
tips of the fruit-spurs or scattered along vigorous shoots, about ¥, of 
an inch long. Outer bark thin, reddish brown, smooth aside from the 
prominent, horizontally elongated lenticels, soon peeling back to expose 
the rougher inner bark. 


Habitat — In rich, moist soil about abandoned homesteads, along fences and 
roadsides and the margins of woods. Spreads readily from seeds or root- 
suckers. 


Range— A native of southern Europe but now widely naturalized as an 
‘* escape ’’ in the eastern United States. Zones A, B, and C. 


Uses —.The importance of the species lies chiefly in its horticultural value as 
the source of various varieties of canning cherries. Wood heavy, rather 
soft, brittle, close-grained. Used in Europe for furniture and interior 
finish. 
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Canada Plum, Red Plum 


Prunus nigra Ait. 


Fruit, lateral sectional view x 1 
>. Stone, lateral view x 1 


A twig showing flowers and leaf-buds x 4% 

A flower, lateral sectional view x 4 

A Cog showing mature leaves and fruit 
> Gy} 


Winter twig x % 
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Prunus nigra Ait. 


Canada Plum, Red Plum 


Habit — A shrub or occasionally a small, bushy tree 20-30 feet in height 
with a trunk diameter of 5-6 inches. Bole short, dividing 5-6 feet above 
the ground into a number of stout, ascending limbs to form a low-spread- 
ing, rounded top of many rigid, more or less contorted branches and zigzag 
twigs. 


Leaves — Alternate, oblong-ovate to obovate, 3-5 inches long, 114-3 inches 
wide, abruptly acuminate at the apex, rounded or somewhat cuneate at 
the base, unequally crenulate-serrate with gland-tipped teeth, at maturity 
thick, firm, dull dark green and glabrous above, paler, somewhat pubescent 
and with prominent midrib beneath, borne on stout, usually biglandular 
petioles %-—1 inch long. 


Flowers — Appearing in April or May before the leaves, perfect, *;-1 inch 
broad, borne on red pedicels 24—45 of an inch long in 3—5-flowered. lateral 
glabrous umbels. Calyx-tube urn-shaped, dark red without, pnght red 
within, 5-lobed, the lobes lanceolate, glandular-toothed, usually somewhat 
pubescent above, reflexed after anthesis. Petals 5, white fading to pink 
with age, orbicular-obovate, rounded and somewhat erose at the apex, 
short-clawed at the base, inserted with the stamens on the calyx-tube. 
Stamens about 30, with long, filiform filaments and small, oval anthers. 
Pistil green, glabrous, consisting of a 1-celled ovary inserted in the bottom 
of the calyx-tube, a filiform style, and broad, simple stigma. 


Fruit — An oval or oblong-oval, slightly glaucous, thick-skinned, orange-red 
drupe, 1-114 inches long, ripening during the latter half of August. 
Flesh yellow, sour, adhering to the stone. Stone oval, thick-walled, com- 
pressed, slightly grooved on one side. Seed ovate, light brown, compressed. 


Winter characters — Twigs rather stout, slightly zigzag, glabrous or some- 
what puberulous, dark reddish brown and partly covered with a grayish, 
evanescent skin. Lateral spinescent spurs usually present. Terminal bud 
absent. Lateral buds conical, acute, chestnut-brown, about ¥% of an 
inch long. Mature bark thin, light grayish brown, at first smooth and 
marked with prominent, horizontally elongated lenticels, soon splitting 
and curling back in thick-layered plates exposing the darker, inner scaly 


bark. 

Habitat — A ‘‘weed’’ tree preferring moist sites along fence rows, abandoned 
pastures, and in open glades and the margin of woods. Thrives on lime- 
stone outcrops. 

Range — Newfoundland westward through southern Canada to Minnesota, 
southward into New England, Pennsylvania, Ohio, Indiana, Illinois, and 
Iowa. Zones A, B, and C. 

Uses — Occasionally cultivated for its showy flowers in southern Canada and 
the northeastern states. Several varieties of cultivated plums have been 
derived from this species by horticulturists. 


LT Td 


Wild Plum, Wild Yellow Plum 
Prunus americana Marsh. 


. A twig showing flowers and leaf-buds x % 4. Fruit, lateral sectional view x 1% 


A nower, lateral sectional view x 2% 5. Stone, lateral view x 1% 
A branch showing mature leaves and fruit 6. Winter twig x % : 
x % ile ne of branch showing spinose 
x 
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ROSACEAE 


Prunus americana Marsh. 


Wild Plum, Wild Yellow Plum 


Habit — A shrub or small tree 20-35 feet in height with a maximum trunk 
diameter of 12 inches. Trunk short, usually dividing 4-5 feet above the 
ground into many slender, spreading, slightly drooping branches which 
form a broad, rather deep crown. 


' Leaves — Alternate, elliptical to narrowly obovate, 2-4 inches long, %-1% 

inches wide, a¢umiriate at the apex, cuneate or rounded at the base, 

sharply doubly serrate, at maturity thick, firm, dark green and somewhat 
scabrous above, paler and glabrous or pubescent below, borne on slender, 
eglandular petioles 44—% of an inch long. 


Flowers — Appearing in April or May when the leaves are about one-third 
grown, perfect, about 1 inch broad, ill-scented, borne on slender pedicels 
%-2/, of an inch long in 2-5-flowered lateral, glabrous umbels. Calyx- 
tube narrow, urn-shaped, light red and glabrous or puberulous without, 
green within, 5-lobed, the lobes acuminate and reflexed after anthesis. 
Petals 5, white, obovate, rounded and irregularly erose at the top, with 
short red claws at the base, inserted with the stamens on the calyx-tube. 
Stamens about 30, with long filiform filaments and small, oval anthers. 

Pistil green, glabrous, consisting of a 1-celled ovary inserted in the 

bottom of the calyx-tube, a filiform style, and broad, simple stigma. 


| Fruit — A subglobose or globose-oblong, glabrous, pale punctate, thick-skinned, 
bright red drupe, 34-1 inch in diameter, maturing in late summer or early 
autumn. Flesh succulent, sour, adhering to the stone. Stone oval, thick- 
walled, slightly grooved on one side. Seed oval light brown. 


| Winter characters — Twigs rather stout, glabrous or slightly pubescent, pale 
orange-brown, at length smooth and reddish brown. Lateral spinescent 
spurs usually present. Terminal bud absent. Lateral buds broadly coni- 
cal, acute, brown, about 14 of an inch long, the margins of the bud-scales 
ciliate. Mature bark thin, light reddish brown, breaking up into large, 
\ thin, persisting plates. 


Habitat — Prefers rich soil in moist situations along stream courses, in hedge 
rows and fence corners, or the borders of swamps, often forming extensive 
thickets, more rarely on dry limestone outcrops. 


| Range — Central New York westward to Montana and Colorado, south to 
Florida and eastern Texas. Zones A. B, and C. 


Uses — Not a timber species because of its diminutive size. Various varieties 
are cultivated ornamentally for their showy blossoms and bright green 
foliage, and for their fruit which has been greatly improved by selection. 
The tart fruit of the wild form is sometimes made into preserves. 


Plum 


Prunus domestica L. [Prunus communis Huds. ] 
Portion of a twig showing flowers and im- ' Fruit, lateral seetional view xX 4 
mature leaves x % 5. Stone, lateral view x % 
2 vu. Winter twig x 4% 


A flower, lateral sectional view xX 2 
A branch showing mature leaves and fruit 


x % 
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Prunus domestica L. [Prunus communis Huds.] 


Plum 


Habit — A small tree attaining a height of 20-25 feet with a trunk diameter 
of 5-8 inches, or many times shrubby and forming extensive thickets. 
Trunk short, dividing 4-8 feet above the ground in stout, ascending limbs 
and many spreading, slender, slightly drooping branches to form a low, 
rounded crown. 


Leaves — Alternate, varying greatly in form from ovate or oval to obovate, 
2-314 inches long, broadly acute at the apex, cuneate at the base, coarsely 
and irregularly serrate, at maturity thick, firm, dull dark green and some- 
what rougose above, pale, soft pubescent below, borne on stout petioles 
%-1 inch long. 


Flowers — Appearing in April or May with the leaves, perfect, about 1 inch 
broad, borne solitary or in 2-3-flowered, umbellate clusters from lateral 
buds on the growth of the preceding season. Calyx-tube cup-shaped, green, 
glabrous, 5-lobed, the lobes ovate, acute, reflexed after anthesis. Petals 
white, oval or obovate, rounded at the apex, short-clawed at the base, 
inserted with the stamens on the calyx-tube. Stamens about 30, with 
filiform filaments and oval anthers. Pistil green, glabrous, consisting of 
a 1-celled ovary, a long, filamentous style, and capitate stigma. 


Fruit — A drupe, very variable in size, shape and color, ripening during 
August. It is commonly about an inch long, glaucous, and blue or bluish 
black in color. Stone large, slightly roughened, prominently grooved on 
one side. 


Winter characters — Twigs rather stout, pubescent at least at first, reddish 
to grayish brown. Lateral spinulose spurs often present. Terminal bud 
absent. Lateral buds ovate, acute, appressed light brown, about 4 of an 
inch long. Mature bark thin, grayish or brownish black, breaking up into 
large, thin, persisting plates. 


Habitat — Prefers rich, moist soil but grows on a variety of sites about the 
habitations of man, along roads and fences, and borders of woods, often 
forming extensive thickets. 


Range — Point of origin obscure but probably originally from the region of 
the Caucasus. It is held by some that P. domestica never existed in the 
wild form but that it is purely a horticultural species. Now widely cul- 
tivated in the Old and New World, often becoming an ‘‘escape.’’ Zones 
A, B; and. ©; 


Uses — The source of the ‘‘old time’’ or garden plums. Various ornamental 
varieties, including the double-flowered and variegated-leaved forms are 
propagated by nurserymen. The wood is hard, heavy, close-grained, red- 
dish brown with pale sapwood. It is used abroad in cabinet work and 
for trinkets. 


Who 


Peach 


Prunus Persica (L.) Stokes. 


A twig showing flowers and immature 4. Fruit, lateral sectional view x % 
leaves x % 5. Stone, lateral view x %4 


A flower, lateral sectional view x 1 6. Winter twig x 44 
A branch showing mature leaves and fruit 
x % 
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ROSACEAE 
Prunus Persica (L.) Stokes. 


PEACH 
Habit — A small tree usually about 20 feet in height with a trunk diameter 
of 5-6 inches, occasionally 25-30 feet tall. Bole short, breaking up 2-4 
feet from the ground into stout, ascending limbs and branches to form a 
low, broad, globose crown. 


Leaves — Alternate, lanceolate, oblong-lanceolate or oblanceolate, acuminate at 
the apex, tapering at the base, sharply serrate, at maturity light green, 
glabrous and lustrous above, paler and glabrous beneath, borne on stcut 
petioles 144-96 of an inch long. 


Flowers — Appearing in April and May before the leaves, solitary, perfect, 
14-2 inches broad, borne laterally on short pedicels from scaly buds 
formed the previous season in the leaf-axils. Calyx-tube cup-shaped, 
pubescent within, 5-lobed, the lobes obovate, acute, purplish green. Petals 
pink, oval, obtuse at the apex, short-clawed at the base, inserted with the 
stamens on the calyx-tube. Stamens 20-30, with long slender filaments 
and oval anthers. Pistil sessile, inserted at the base of the calyx-tube, 
consisting of a 1-celled pubescent ovary surmounted by a simple style 
and small capitate stigma. 


Fruit — A short-stalked, globose, laterally grooved, velvety-tomentose, yellow- 
ish green drupe 1-3 inches in diameter, maturing in late summer or early 
autumn and becoming roseate or reddish pink. Flesh thick, aromatic, 
mildly acidulous and sweet, adhering to or free from the stone. Stone 
ovoid, laterally compressed, apiculate at ome end, deeply wrinkled and 
pitted. Seed aromatic, rather bitter, pale brown. 


Winter characters — Twigs medium stout, glabrous, lustrous, pale punctate- 
lenticellate, greenish or reddish purple where exposed to direct sunlight, 
green below. Bruised twigs with the odor and taste of bitter almonds. 
Flower- and leaf-buds separate. Leaf-buds ovate, obtuse, densely pale 
woolly-tomentose, about 1% of an inch long. Flower-buds stouter than 
the leaf-buds, usually accessory and lateral to the leaf-buds. Mature 
bark thin, dark reddish brown, smooth aside from the prominent, hori- 
zontally elongated lenticels, becoming rougher and scaly at the base of 
the bole. 


Habitat — An ‘‘escape’’ in waste places along fences, high roads and about 
the habitations of man, preferring protected sites where the climate is 
ameliorated by the proximity of large bodies of water. 


Range — Supposed originally to have been a native of eastern Asia but long 
cultivated in North America for its fruit. The wild form has become 
naturalized as an ‘‘escape’’ in eastern United States. Zones A and B. 


Uses — This species in its numerous varieties produces the peaches of com- 
merce. Two well-marked strains, the ‘‘cling stones’’ and the ‘‘free 
stones’’ have been evolved. The fruit of the wild form is far inferior to 
that of the cultivated forms. Double-flowered dwarf forms with con- 
spicuous flowers, ete., are grown ornamentally. During the World War, 
peach pits were used in the manufacture of gas masks. 
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Kentucky Coffee Tree 


Gymnocladus dioica (L.) K. Koch [Gymnocladus canadensis Lam.] 


An inflorescence from the staminate tree 4. A mature leaf x % 
aes | 


x % 5. Fruit, lateral view x % 
2. A staminate flower, lateral sectional view 6. Seed, lateral view x 1 
a) 


x2 . Winter twig x % 
3. A pistillate flower, lateral sectional view 
x 2 
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LEGUMINOSAE 
Gymnocladus dioica (L.) K. Koch [Gymnocladus canadensis Lam. ] 


Kentucky Coffee Tree 


Habit — A large tree, under favorable conditions sometimes attaining a height 
of 100 feet with a trunk diameter of 2—4 feet, generally much smaller in 
central and western New York. Trunk usually short, dividing ten or 
fifteen feet above the ground into several stout, ascending limbs to form 
a narrow, obovate crown. Under forest conditions the bole may be 
columnar and free of branches for 70-80 feet. 


Leaves — Alternate, bipinnate, 1-3 feet long, 144-2 feet broad, with 7-13 
pinnae and 1-2 basal pairs of lobed leaflets, borne on glabrous, terete, 
purplish green leaf-stalks which are prominently enlarged at the base. 
Pinnae consisting of 6-15 leaflets borne subopposite or alternate on the 
secondary rachis. Leaflets ovate to oval, taper-pointed at the apex, 
rounded and inequilateral at the base, entire, at maturity dark green and 
lustrous above, paler beneath, short-stalked, 1-2% inches long, falling 
separately in the autumn. 


Flowers— Appearing in June after the leaves, regular, greenish white, 
polygamous, borne in terminal racemes or panicles. Staminate inflores- 
cence 3-4 inches long, the lower branches usually several-flowered. 
Pistillate inflorescence 10-12 inches long, the flowers fewer and longer- 
stalked than in the staminate clusters. Calyx about % of an inch long, 
narrowly tubular, white-tomentose, 10-ribbed and 5-lobed, the lobes linear- 
lanceolate. Petals oblong, slightly keeled and inrolled, nearly white, 
tomentose on the inner surface, longer than the calyx-lobes. Stamens 10, 
included, inserted on the calyx-tube, with awl-shaped hairy filaments and 
orange anthers. Pistil consisting of a hairy, linear-lanceolate sessile, 
ovary, short style and oblique stigma. 


Fruit — A broad, flat, thick, somewhat glaucous, reddish brown, woody legume, 
4-10 inches long, 1-2 inches broad, borne on a stout stalk 1—2 inches long, 
persisting on the trees into the winter. Flesh thick, dark-colored, sweet. 
Seeds ovate to oval, somewhat compressed, thick-walled, about % of an 
inch long. 


Winter characters — Twigs very stout, blunt-pointed, dark brown or greenish 
brown and usually with a pale evanescent skin, marked with orange- 
colored lenticels and broad, heart-shaped leaf-scars. Pith large, salmon- 
colored. Terminal bud absent. Lateral buds 2 or 3 at a node, small, 
bronze, silky-pubescent, sunken in the twig so that they scarcely project 
beyond its surface, surrounded by a hairy, incurved ring of bark. 
Accessory buds superposed, the upper the larger. Mature bark rather 
thick, dark grayish brown, divided by shallow fissures into shallow ridges 
covered with reflexed scales. 


Habitat —In the wild state a typical bottom-land species preferring deep, 
rich, alluvial soils in company with Black Ash, Cottonwood, Honey Locust, 
ete. Will thrive in drier situations if not overtopped by other species. 
An intolerant tree. 


Range — Central New York westward to southern Minnesota and eastern 
Nebraska, southwest through Ohio, Kentucky, Tennessee and Oklahoma. 
Zones A, B, and C. 


Uses — Of wide distribution but one of the rarest forest trees of eastern 
United States. Wood rather soft, heavy, coarse-grained, light brown with 
thin, paler sapwood. Occasionally used for fence posts, railroad ties, in 
cabinet making and in general construction. Widely planted as an orna- 
mental tree in parks, cemeteries, and gardens because of its striking 
appearance, particularly during the winter months. The seeds were used 
by early pioneers as a substitute for coffee, hence the name, ‘‘ Kentucky 
Coffee Tree.’’ 
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Honey Locust 
Gleditsia triacanthos L. 


1. A twig showing staminate flowers and 4. A pistillate flower, lateral sectional view 
“ae 4 


mature pinnate leaves x 4% Soe 

2. A staminate flower, lateral sectional view 5. A bipinnate leaf x % 

6. Fruit, lateral view x % 

7. Seed, lateral view x 2 
8. Winter twig x 
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8. A twig showing pistillate flowers and ma- 
oP) 

Branched thorn x % 


ture pinnate leaves x 
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LEGUMINOSAE 
Gleditsia triacanthos L. 


Honey Locust 


Habit — Usually a medium-sized tree 40-80 feet high with a trunk diameter 
of 1-3 feet, under favorable conditions on rich river bottoms occasionally 
140 feet tall. Trunk generally short, characteristically marked with 
clumps of thorns, dividing a few feet above the ground into a number of 
stout, ascending limbs and slender, spreading, somewhat pendulous, zigzag 
branches to form a broadly obovate or flat-topped head. 


Leaves — Alternate, pinnate or bipinnate, 6-8 inches long, borne on flattened, 
pubescent petioles which are grooved above and enlarged at the base. 
Pinnate leaves with 18-28 nearly sessile leaflets borne subopposite cr 
alternate on a hairy rachis. Leaflets ovate-lanceolate to elliptical, bluntly 
acute or rounded at the apex, acute and slightly inequilateral at the base, 
remotely crenulate-serrate, at maturity dark green and lustrous above, 
dull yellowish green below, 1-2 inches long. Bipinnate leaves with 4—-7 
pairs of pinnae. Leaflets similar to those of the pinnate leaves but 
smaller. 


Flowers — Appearing in June when the pinnate leaves are nearly full grown, 
small, greenish, polygamous, borne in lax racemes from the axils of the 
leaves of the season or of preceding seasons. Staminate racemes often 
clustered, pubescent, densely-flowered, 2-2%4 inches long at maturity. 
Pistillate racemes slender, few-flowered, usually solitary, 24-34 inches 
long. Calyx campanulate, unequally 5-lobed, the lobes acute and hairy. 
Petals oval or oblong-oval, erect, longer than the calyx-lobes, the margin 
inrolled and pubescent. Stamens 10, exserted, inserted on the calyx-tube, 
with slender filaments and green anthers. Pistil consisting of a linear- 
lanceolate, white-tomentose, subsessile, l-celled ovary, a short style, and 
a terminal capitate stigma. 


Fruit — A flat, thin, thick-margined, somewhat faleate and twisted, reddish 
or purplish brown legume, 12-18 inches long, 1-144 inches wide, tapering 
at either end, borne in clusters of 2 or 3 on short stalks, tardily deciduous 
during the fall and winter. Flesh thin. Seeds oval, compressed, brown, 
about 14 of an inch long. 


Winter characters — Twigs rather stout, zigzag, thickened at the nodes and 
apex, lustrous, reddish or greenish brown, at length grayish brown. 
Simple or branched thorns,. eften 3-4 inches long, are borne above the 
leaf-scars and on the trunk and main branches of some trees. Terminal 
bud absent. Lateral buds minute, several at a node, superposed, the 
upper larger and scaly, the lower wholly submerged in the bark. Mature 
bark rather thick, grayish brown to almost black, usually roughened and 
divided by deep fissures into long, narrow, longitudinal ridges which are 
scaly on the surface. 


Habitat — By preference a bottom-land species attaining its best development 
in deep, moist soils along stream courses, but occupying a variety of 
sites in rich woods and on moist mountain slopes. Propagates readily 
from seeds but requires plently of light. 


Range — Southern Ontario westward to eastern Nebraska and Kansas, south- 
ward to Florida and Texas. Zones A, B, and C. 


Uses — A timber species of secondary value southward beyond the borders of 
the state. Wood hard, heavy, strong, coarse-grained, very durable in 
contact with the soil, reddish brown with thin pale sapwood. Used for 
railroad ties, fence posts and occasionally in construction. This species 
is widely propagated as a hedge plant because of its vigorous growth and 
well-armed branches. It is especially free from fungal and insect enemies 
and is to be recommended as an ornamental tree. 


CS 


Red Bud, Judas Tree 


Cercis canadensis L. 


1. A. twig showing flowers and immature 3. A branch showing mature leaves and 
leaves x %4 ‘ R fruit x % 
2. A flower, lateral sectional view x 2 4. Seed, lateral view x 3 


5. Winter twig x % 
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LEGUMINOSAE 


Cercis canadensis L. 


Red Bud, Judas Tree 


Habit — A large shrub or small tree 20-25 feet in height with a trunk 
diameter of 5-8 inches, occasionally 45 feet tall with a trunk a foot in 
diameter. Trunk straight, usually separating 8-10 feet above the ground 
into a number of stout limbs which are either ascending and form an 
ovate crown, or wide-spreading, forming a flat, shallow, broad crown. 


Leaves — Alternate, broadly ovate, 3-5 inches in diameter, abruptly acute at 
the apex, cordate or truncate at the base, entire, 5—7-nerved, at maturity 
medium thick, glabrous, bright green above, paler and glabrous below 
aside from the tufts of hairs in the axils of the veins, borne on slender 
petioles which are thickened at either end and 2—5 inches long. 


Flowers — Appearing in March and April before the leaves, or as the leaf- 
buds open, perfect, papilionaceous, about 4% of an inch long, borne on 
slender pedicels 44-14 of an inch long in lateral fascicles of 4-8. 
Calyx-tube dark purplish red, campanulate, oblique and gibbous at the 
base, the 5 lobes short and rounded. Petals pink or rose colored, oblong- 
obovate, rounded at the apex, the upper one the smallest, enclosed by 
the lateral wing-petals and the basal keel-petals. Stamens 10, separate, 
shorter than the petals, inserted in 2 rows on the margin of the disk. 
Pistil short-stalked, inserted obliquely in the bottom of the calyx-tube, 
consisting of a pubescent 1-celled, many-ovuled ovary, a filiform, upeurved 
style and capitate stigma. 


Fruit — A short-stalked, oblong or linear-oblong, compressed legume, 244-3% 
inches long, curved on one side, acute at either end, attaining full size 
and turning pink or light brown by midsummer but persisting on the 
trees into the autumn and early winter. Seeds broadly ovate, compressed, 
thick-walled, chestnut-brown, about 14 of an inch long. 


Winter characters — Twigs slender, zigzag, glabrous and somewhat lustrous, 
dotted with many small lenticels, light brown, at length grayish brown. 
Terminal bud absent. Lateral buds blunt, appressed, dark purplish red, 
about 1% of an inch long. One or two accessory, superposed buds often 
present, the upper one the largest. Mature bark thin, reddish brown to 
dark brown, shallowly reticulately fissured and scaly. 


Habitat — In rich moist soils on bottom-lands, along the borders of streams, 
on brush lands and in open forest where it often forms a large part of 
the understory growth. 


Range — New Jersey westward through Pennsylvania and southwestern New 
York to Minnesota, south to Florida and eastern Texas. Zones A and B. 


Uses — Of no importance as a timber species because of its small size. 
Cultivated in this country and abroad for its ornamental value. 


Locust, Black Locust, False Acacia 


Robinia Pseudo-Acacia L. 


3. A branch showing mature leaf and fruit 
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LEGUMINOSAE 
Robinia Pseudo-Acacia L. 


Locust, Black Locust, False Acacia 


Habit — A medium-seized tree usually 30-60 feet in height with a trunk 
diameter of %4-2 feet, under optimum conditions sometimes 60-80 feet 
tall with a trunk 2-4 feet in diameter. In the open the bole is short, 
dividing a few feet above the ground into a number of stout, ascending 
branches which form a narrow, oblong, open crown. The trunk of forest 
grown specimens is often free of branches for three-fourths of its length. 


Laeves — Alternate, odd-pinnately compound, 8-14 inches long, consisting of 
7-19 subopposite or alternate leaflets arranged along a slender, puberulous 
rachis which is grooved above and swollen at the base. Leaflets ovate- 
oblong to elliptical, 1144-2 inches long, mucronate or retuse at the apex, 
rounded at the base, entire, at maturity dull, dark blue-green and glabrous 
above, paler and glabrous below except on the midrib, borne on stout 
petioles %-%4 of an inch long, turning yellow and falling early in the 
autumn. 


Flowers — Appearing in late May or early June when the leaves are nearly 
grown, perfect, irregular, white, fragrant, about 1 inch long, borne on 
slender, reddish pedicels in drooping, puberulous racemes 4-5 inches long. 
Calyx campanulate, gibbous on the upper side, reddish green and pilose, 
persistent, 5-lobed, the lower lobe longer than the others, corolla resem- 
bling that of a sweet pea, consisting of a broad, obcordate, reflexed 
standard (one petal), marked on the inner surface with a yellow spot, 
two oblong faleate wings (one petal each), and acurved keel (two petals 
united below). Stamens 10, diadelphous, the upper free, the remainder 
united into a cylinder which is cleft on the upper side and encloses the 
style. Pistil consisting of a linear-oblong, stipitate ovary, a geniculate, 
subulate style bearded toward the top on the inner side, and a small 
terminal stigma. 


Fruit — A flat, oblong-linear, somewhat falcate, glabrous, reddish brown 
legume, 2-4 inches long, % of an inch wide, borne on stout, thick-stemmed 
racemes, early dehiscent but persisting on the trees into the winter. 
Seed reniform, compressed, orange-brown with darker mottling, about 
3/16 of an inch long, borne on a curved funiculus, 4-8 to a pod. 


Winter characters— Twigs slender or rather stout on vigorous growth, 
brittle. more or less zigzag, terete or angular in cross section, glabrous, 
light reddish to greenish brown. Divergent or slightly recurved stipular- 
thorns present on vigorous growth. Terminal bud absent. Lateral buds 
small, 3-4 at a node, superposed, imbedded in the twig under the leaf-scar, 
at length erumpent. Mature bark thick, reddish or yellowish brown, 
deeply furrowed into rounded ridges covered with squarish persistent 
scales. 


Habitat — Moist, fertile mountain slopes and along stream courses in rocky, 
gravelly or alluvial soils. Widely naturalized in eastern United States, 
occurring about dwellings, along highways and in waste places as a 
‘“‘weed’’ tree, spreading by means of root-suckers and often forming 
extensive thickets. 


Range — Originally confined to the slopes of the Appalachian Mountains 
from Pennsylvania to Georgia. Now widely naturalized in the United 
States east of the Rocky Mountains. Zones A, B, and C. 


Uses — A valuable timber species, easily propagated by cuttings and of rapid 
growth, but in certain sections subject unfortunately to the attacks of 
several serious pests including the Locust Borer. Wood very hard, heavy, 
strong, very durable, brown or greenish yellow with narrow, pale yellow 
sapwood. Used for fence posts, insulator pins, tree nails, railroad ties, 
in shipbuilding and for other purposes where strength, freedom from 
checking, and durability in contact with the soil are requisite. Widely 
planted both at home and abroad for timber and ornament. 
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Hop Tree, Wafer Ash 
Ptelea trifoliata L. 


. A twig showing inflorescence and imma- 
ture leaves x % 


A staminate flower, lateral sectional view 


Xaes 
A pistillate flower, lateral sectional view 
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A branch showing mature leaves and fruit 


x 72 
Fruit, lateral surface view x 1 
Seed, sectional view x 3 
Winter twig x % 
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RUTACEAE 
Ptelea trifoliata L. 


Hop Tree, Wafer Ash 


Habit — A shrub or small tree 20-25 feet in height with a trunk diameter of 
6-12 inches. Trunk straight, slender, bearing a broad, rounded crown 
of many slender twigs. 


Leaves — Alternate or rarely opposite, compound, 4-6 inches long, 214-3 
inches wide, consisting of 3 nearly sessile leaflets borne at the top of a 
stout petiole which is thickened at the base and 214-3 inches in length. 
Leaflets ovate or oblong, acute at the apex, cuneate at the base, entirely 
or remotely crenulate, the terminal usually larger and more contracted 
at the base than the others, at maturity subcoriaceous, dark green and 
lustrous above, paler and smooth or pubescent beneath. 


Flowers — Appearing in June after the leaves, greenish white, polygamous, 
borne intermixed on slender pedicels in terminal, often compound cymes. 
Calyx 4-5-parted, with ovate, acute lobes. Petals 4-5 hypogynous, longer 
than the sepals. Stamens 4—5, alternate, exserted in the staminate flowers, 
much smaller or abortive in the pistillate flower. Pistil consisting of an 
oblong, compressed, puberulent ovary surmounted by a short style and 
2-3-lobed stigma. 


Fruit — A 2-celled, 2-seeded, orbicular, compressed, buff-colored samara sur- 
rounded by a broad, reticulate wing. Fruits ripen in the late autumn and 
are borne on long, slender, reflexed pedicels which persist on the twigs 
during the winter. 


Winter characters — Twigs slender, yellowish brown, lustrous, conspicuously 
marked by leaf-scars, with a rank odor when broken. Terminal bud 
absent. Lateral buds small, whitish-hairy, rotund, mostly superposed, 
borne in the upper angle of V-shaped leaf-scars. Mature bark thin, 
smooth, dark gray, with numerous, oblong, wart-like excrescences. 


Habitat — On rocky, upland slopes about the borders of forests and woods. 


Range — Central New York westward through southern Ontario to Minne- 
sota, southward to Florida and Texas. Zones A and B. 


Uses — Occasionally propagated as an ornamental plant in the parks and 
gardens of eastern United States. The bitter principle obtained from the 
roots is sometimes used as a tonic. 
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Ailanthus, Chinese Sumach, Tree of Heaven 
Ailanthus glandulosa Desf. 
4. 


5. 
6. 
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A staminate inflorescence x %4 


. A staminate flower, lateral sectional view 


Xe 
Portion of a pistillate inflorescence x \%4 


A pistillate flower with one petal removed, 
lateral view x 10 

A mature leaf x % 

A cluster of samaras x % 

Winter twig x % 
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SIMAROUBACEAE 
Ailanthus glandulosa Desf. 


Ailanthus, Chinese Sumach, Tree of Heaven 


Habit — In New York State usually a medium-sized tree 30-40 feet in height 
with a trunk diameter of 34-2 feet, occasionally where conditions are 
favorable 100 feet tall with a trunk 3 feet in diameter. Bole usually 
short, dividing 6-10 feet above the ground into a few, stout, ascending 
limbs to form a wide, flat-topped crown of sparse, coarse branches. 


Leaves — Alternate, odd-pinnately compound, 1-3 feet long, consisting of 
13-41 short-stalked, subopposite or alternate leaflets arranged along a 
long, tapering, smooth rachis. Leaflets ovate-lanceolate, 3-5 inches long, 
acuminate at the apex, truncate or cordate and somewhat inequilateral 
at the base, entire except for a few coarse teeth toward the base, at 
maturity thin, light green and glabrous above, paler, pubescent and often 
glandular on the basal lobes beneath. 


Flowers — Appearing during June after the leaves are fully developed, polyga- 
mous, greenish white, about 44 of aninch broad, borne in terminal panicles, 
the staminate often a foot in length, densely-flowered and ill-scented, the 
pistillate smaller and fewer flowered. Calyx 5-lobed, the lobes broadly 
ovate, acute. Petals 5, oval, acute, valvate, inrolled, much longer than 
the sepals. Stamens 10 in the staminate flowers, inserted with the petals 
on the edge of the disk, exserted, the filaments hairy toward the base. 
Perfect flowers with 2-3 stamens. Pistil consisting of a deeply 2—5-lobed 
ovary surmounted by an equal number of short styles and spreading 
stigmas. 


Fruit — A flat, veiny, oblong-linear, glabrous, twisted, pale yellow samara, 
114-2 inches long, about % of an inch wide, rounded at the apex, tapering 
at the base, notched on one side and bearing the solitary seed near the 
middle, borne in ample clusters on short stalks, persisting on the tree into 
the winter and following spring. 


Winter characters— Twigs very stout, blunt-pointed, yellowish to reddish 
brown, glabrous or fine velvety-pubescent, marked with scattered, ochre 
lenticels, ill-smelling when crushed. Pith large, ochraceous. Terminal 
bud absent. Lateral buds hemi-spherical, reddish brown, pubescent, %—% 
of an inch long, usually with but 2 visible scales, located in a notch 
above the large leaf-scar. Mature bark thin, dark gray, slightly rough- 
ened by shallow, whitened fissures. 


Habitat — A ‘‘weed’’ tree growing vigorously on a variety of sites in vacant 
lots, about cities, and along streets and highways where less resistant 
species cannot compete, owing to adverse conditions. 


Range — A native of China, introduced into this country for ornamental pur- 
poses and now widely naturalized as a ‘‘weed’’ tree in the northeastern 
states and Ontario. Zones A, B, and C. 


Uses — Undesirable either as a lumber tree or for ornament. Wood soft, weak, 
coarse-grained, not durable. Objectionable as a shade or park tree because 
difficult to eliminate when once established, owing to root-suckers. The 
staminate trees should never be propagated because of the disagreeable 
odor of the flowers. It recommends itself only as a shade tree where 
urban conditions are too rigorous for other species. 


Staghorn Sumach 
Rhus typhina L. [Rhus hirta (L.) Sudw.; Datisca hirta L.] 


A staminate inflorescence x %4 

. A staminate flower, lateral sectional view 
x 10 

. A pistillate flower with two petals 
moved, lateral view x 10 


A mature leaf x % 
Fruit cluster x % 
Hairy drupe x 3 

Pit, lateral view x 3 
Winter twig x % 
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ANACARDIACEAE 
Rhus typhina L. [Rhus hirta (L.) Sudw.; Datisea hirta L.] 


Staghorn Sumach 


Habit — A small tree 25-30 feet in height with a trunk diameter of 4—8 inches, 
occasionally 40 feet tall with a trunk a foot in diameter, more often 
shrubby, spreading by means of underground shoots and forming extensive 
thickets. In the aborescent form, the bole is short and often inclined, and 
bears a low flat crown consisting of stout, ascending, more or less con- 
torted, irregular branches. 


Leaves — Alternate, odd-pinnately compound, 144-2 feet long, consisting of 
11-31 nearly sessile leaflets arranged in pairs along a stout, hairy, red- 
dened rachis. Leaflets cblong, 2-5 inches long, acute at the apex, rounded 
or slightly cordate at the base, remotely and sharply serrate, at maturity 
dull dark green and quite glabrous above, paler and glabrous below aside 
from the midrib. 


Flowers — Appearing in June or July after the leaves, dioecious (by abor- 
tion), yellowish green, borne on slender, bracteolate pedicels in dense, ter- 
minal panicles 5-12 inches long, the staminate the larger and more open. 
Calyx 5-lobed, the lobes lanceolate, acute, woolly without, longest in the 
pistillate flower. Petals 5, strap-shaped, yellowish green and reflexed at 
anthesis in the staminate flower, green, narrower, thickened at the apex 
and erect in the pistillate flower. Stamens 5, inserted on the margin of 
the red disk, exserted, the anthers bright orange. Pistil consisting of an 
ovoid, pubescent ovary, 3 short, spreading styles and a similar number of 
capitate stigmas. 


_ Fruit — A depressed-globular or hemi-spherical drupe, about 4 of an inch in 
diameter, densely covered with crimson acid hairs, borne in dense panicles 
which persist throughout the winter. Pit somewhat reniform, orange- 
brown, smooth. 


Winter characters — Twigs very stout, densely pubescent with olive-brown to 
nearly black hairs, exuding a milky juice when broken, usually winter- 
killing through several nodes. Lenticels orange-colored and conspicuous. 
Pith large, orange-colored, homogeneous. Terminal bud absent. Lateral 
buds conical, obtuse, protected by a dense, pale brown tomentum, nearly 
surrounded by the leaf-scar. Mature bark dark brown, dotted with hori- 
zontally elongated lenticels, occasionally with small, superficial scales. 


Habitat — A ‘‘weed’’ tree found on a variety of soils and sites along fences 
and highways, in pastures, and on talus slopes and cliffs, usually in dry 
situations, often forming copses of wide extent. 


Range — New Brunswick westward through southern Canada to Minnesota, 
south to Georgia and Alabama. Zones A, B, and C. 


Uses — Of little commercial value. Wood light, soft, golden yellow tinged 
with green, with paler sapwood. Occasionally used for picture frames and 
nicknacks. This species is sometimes propagated ornamentally because of 
its showy autumal foliage and fruits, and grotesque habit. Several hor- 
tricultural varieties have been evolved. 
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Smooth Sumach 


Rhus glabra L. 


A staminate inflorescence x 1% 

A stuninate flower, lateral sectional view 
dea! 

A pistillate flower with two petals re- 
moved, lateral view x 10 
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. A mature leaf x % 
Fruit cluster x % 
Drupe, lateral view x 5 
Pit, lateral view x 5 
Winter twig x % 
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ANACARDIACEAE fEy 
Rhus glabra L. 


Smooth Sumach 


Habit — Usually a low, spreading shrub, propagating by means Of root-suckers 
and often forming extensive thickets, occasionally becoming a small tree 
20-25 feet in height with a short trunk 4-5 inches in diameter which 
divides 3-4 feet above the ground into a number of stout, ascending 
branches to form a broad, flat-topped crown. 


Leaves — Alternate, odd-pinnately compound, 1-3 feet long, consisting of 
11-31 nearly sessile leaflets arranged suboppositely or alternately along 
a smooth, stout, reddish rachis. Leaflets lanceolate-oblong, 2-5 inches 
Icng, acute at the apex, rounded and somewhat inequilateral at the base, 
sharply and remotely serrate, at maturity dark green and glabrous above, 
pale glaucous beneath. 


Flowers — Appearing in June or July after the leaves, dioecious, yellowish 
green, borne in terminal panicles 5-12 inches long, the staminate panicles 
more open and larger than the pistillate. Calyx 5-lobed, the lobes ovate- 
lanceolate, acute, somewhat pubescent without, longest in the pistillate 
flowers. Petals ovate, acute, yellowish green. Stamens 5, inserted on the 
margin of the conspicuous disk, shorter than the petals. Pistil consisting 
of an ovoid, pubescent ovary surmounted by 3 short styles and capitate 
stigmas. ; 


Fruit — A depressed-globular, crimson drupe, about 14 of an inch in diameter, 
covered with short, close, acidulous pubescence, borne in rather open, nar- 
row panicles, persisting on the tree into the winter and following spring. 
Pit ovoid, orange-brown, smooth. 


Winter characters — Twigs very stout, lenticellate, pale bronze, usually glau- 
cous and in part covered with a grayish, evanescent skin exuding a milky 
juice when broken, usually winter-killing through several nodes. Pith 
large, orange-colored, homogeneous. Terminal bud absent. Lateral bud 
conical, obtuse, densely covered with pale brown tomentum, nearly sur- 
rounded by the leaf-scar. Mature bark thin, gray, quite smooth. 


Habitat — On a variety of sites and soils in open pastures, on hillsides and on 
waste ground, seeming to prefer well-drained situations, often forming 
thickets of considerable extent. 


Range— Nova Scotia westward through Ontario to Minnesota, south to 
Florida and Louisiana. Zones A, B, and C. 


Uses — The importance of this species lies in its use as an ornamental shrub. 
In New York State it is numbered among the best for mass planting. A 
cut-leaved form, var. laciniata, is widely propagated for the same purpose. 
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Dwarf Sumach 
Rhus copallina L. 
1 


. A staminate inflorescence x % 4. A mature leaf x % 

2. A staminate flower, lateral sectional view 5. Fruit cluster x % 

Pubescent drupe, lateral view x 5 
Pit, lateral view x 5 

Winter twig x % 
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3. A pistillate flower with two petals re- 
moved, lateral view x 10 
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ANACARDIACEAE 
Rhus copallina L. 


Dwarf Sumach 


Habit — In the north usually a shrub 5-8 feet tall, spreading by means of 
root-suckers, and often forming extensive copses in pastures and aban- 
doned fields, occasionally a small tree 20-30 feet in height with a short, 
usually oblique trunk 8-10 inches in diameter bearing a wide-spreading 
crown of stout branches. 


Leaves — Alternate, odd-pinnately compound, 6-12 inches long, consisting of 
9-21 sessile or nearly sessile leaflets arranged in pairs along a winged 
rachis. Leaflets oblong to ovate-lanceolate, 14%4-2% inches long, acute at 
the apex, cuneate and usually inequilateral at the base, entire or remotely 
serrulate above the middle, at maturity thick, dark lustrous green and 
glabrous above except on the midrib, paler and pubescent below. 


Flowers — Appearing in late June or July after the leaves are full grown, 
dioecious, yellowish green, borne in short, compact, pubescent, terminal 
or axillary panicles 4-6 inches long, the staminate panicles usually the 
larger. Calyx 5-lobed, the lobes ovate, acute, puberulous on the inner sur- 
face. Petals ovate, acute, greenish yellow, at anthesis reflexed above the 
middle. Disk red, conspicuous. Stamens 5, exserted, with slender fila- 
ments and orange-colored anthers. Pistil consisting of an ovate, pubes- 
cent ovary surmounted by 3 stout, spreading styles terminated by capi- 
tate stigmas. Vestigial organs occur in flowers of both sexes. 


Fruit — An oval or slightly ovate, somewhat compressed, thin-fleshed, bright 
red drupe about 1% of an inch in diameter, covered with close, glandular 
pubescence, borne in stout, pubescent clusters, ripening in the early 
autumn but persisting on the trees into the winter and following spring. 
Pit somewhat reniform, orange-brown, smooth. 


Winter characters — Twigs medium stout, tapering and somewhat zigzag, 
pubescent, reddish brown with prominent leaf-scars and conspicuous len- 
ticels, exuding a watery juice when broken, usually winter-killing through 
several nodes. Terminal bud absent. Lateral buds small, spherical, cov- 
ered with rusty brown hairs, superposed above the leaf-scar. Mature bark 
thin, pale reddish brown, dotted with horizontal elongated lenticels, ex- 
foliating tardily in large, papery scales. 


Habitat — Dry sandy soils on hillsides, ridges, and in abandoned fields and 
pastures, often forming extensive thickets, more rarely on rich bottom 
lands. 


Range — Central Maine westward through southern Ontario and Michigan 
to eastern Nebraska, southward to Florida and Texas. 


Uses — Not a timber species because of its small size. Widely used as an 
ornamental shrub in the parks and cemeteries of eastern United States 
and prized for its dark green, lustrous leaves which turn a rich maroon 
in the autumn, for its small stature, and persisting, showy fruit-clusters. 


Poison Sumach 
Rhus Vernix L. [Toxicodendron Vernix (L.) Shafer; Rhus venenata DC.] 


1. A pistillate inflorescence x 1 

2. A staminate flower, lateral sectional view 
x LO 

Bok peate flower, lateral sectional view 
x 


A mature leaf x % 
Fruit cluster x 2% 
Drupe, lateral view x 214 
Pit, lateral view x % 
Winter twig x &% 
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ANACARDIACEAE 
Rhus Vernix L. [Toxicodendron Vernix (L.) Shafer; Rhus venenata DOC.] 


Poison Sumach 


Habit — A shrub or small tree 20-25 feet in height with a trunk 5-6 inches in 
diameter which generally divides near the ground into a number of stout, 
spreading limbs to form an open, rounded, bushy crown of coarse branches, 


Leaves — Alternate, odd-pinnately compound, 7-14 inches long, consisting of 
7-13 leaflets arranged suboppositely along a smooth, greenish red rachis. 
Leaflets obovate-oblong, 3-4 inches long, acute at the apex, cuneate and 
inequilateral at the base, entire, revolute margined, short-petiolate aside 
from the terminal leaflet, at maturity coriaceous, dark green and lustrous 
above with scarlet midribs, paler and glabrous below. 


Flowers — Appearing in June and July before the leaves have attained full 
size, dioecious, yellowish green, borne in rather narrow, drooping, axillary 
panicles 2144-8 inches long clustered near the tips of the twigs. Calyx 
5-lobed, ovate, acute, glabrous. Disk prominent. Petals ovate-lanceolate, 
acute, erect. Stamens 5, exserted, with slender filaments and orange-col- 
ored anthers. Pistil consisting of an ovoid-globose, glabrous ovary sur- 
mounted by 3 short, thick, spreading styles terminated by proximate, capi- 
tate stigmas. Vestigial organs occur in flowers of both sexes. 


Fruit — A globose, slightly compressed, thin-fleshed, lustrous, ivory-white or 
tawny white, somewhat striated drupe, tipped with the style remnants, 
about 14 of an inch in diameter, borne in loose, pendant clusters, ripen- 
ing in September but persisting on the trees far into the winter. Pit pale 
yellow, thin-shelled, prominently grooved. 


Winter characters — Twigs stout, glabrous, brown to orange-brown, marked 
by numerous, minute, raised lenticels, exuding a watery, poisonous juice 
when broken, at length light gray. Pith large, yellowish brown, homo- 
geneous. Terminal bud conical, acute, purplish, finely pubescent, 4%-% 
of an inch long. Lateral buds similar but much smaller. Mature bark 
thin, pale light gray, smooth or somewhat striate, marked with prominent, 
horizontally elongated lenticels. 


Habitat — In old peat bogs and cold, wet swamps which are often inundated 
for a portion of the year. 


Range — Northern New England westward through southern Ontario to Min- 
nesota, southward into the Gulf States. Zones A, B, and C. 


Uses — A poisonous species to be shunned by people susceptible to its poison- 
ous properties. The active principle is a non-volatile oil similar to and 
causing the same reaction as that from Poison Ivy. The symptoms are 
acute irritation of the skin including itching, swelling and the formation 
of blisters which exude a hyaline, somewhat viscid fluid when ruptured. 
It is recommended that the parts be scrubbed vigorously with alcohol or 
a saturated solution of lead acetate as soon after exposure as possible. In 
lieu of this, use soap and water. More advanced stages may be relieved 
with an aqueous solution of baking soda, applied directly to the affected 
parts. The species has no economic value. 


Holly 
Ilex opaca Ait. 


1. A twig showing staminate flowers x 1% 4. A pistillate flower, lateral sectional view 
2. A staminate flower, lateral sectional view c 4 


x 
x hr. A branch with mature leaves and fruit x 4 
8. A twig showing pistillate flowers x 1% 6. Fruit in lateral sectional view x 2 

7. Ribbed nutlet x 3 
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AQUIFOLIACEAE 
Ilex opaca Ait. 


Holly 


Habit — A small tree 20-30 feet in height with a trunk diameter of 6-18 
inches, under favorable conditions sometimes 50 feet tall with a trunk 
3 feet in diameter. Bole continuous through the crown. Crown compact, 
conical, consisting of slender, spreading, horizontal or somewhat drooping 
branches bearing evergreen leaves, often extending nearly to the ground. 


Leaves — Alternate, elliptical to obovate-oblong, 2-4 inches long, pungently 
acute at the apex, broadly cuneate at the base, sinuate with rather dis- 
tant spiny teeth or entire, at maturity coriaceous, dull dark green, gla- 
brous and centrally grooved above, paler and smooth beneath, borne on 
short, stout, thickened petioles. 


Flowers — Appearing in late May and June in New York State, small, dioe- 
cious, axillary on slender, puberulous, bracteolate pedicels, the staminate 
in 3-9-flowered cymes, the pistillate singly or 2-3 together. Calyx minute, 
4-6-lobed, the lobes triangular, acute, ciliate, persistent. Petals 4-6, 
oblong, obtuse, greenish white, about % of an inch long. Stamens 4-6, 
alternate with the petals, exserted, with subulate filaments and oblong 
anthers. Pistil consisting of a sessile, subeylindrical, 4—6-celled ovary and 
sessile, usually confluent stigmas which persist in fruit, 


Fruit — A spherical or ovoid, glabrous, dull red or occasionally yellow drupe, 
about %4 of an inch in diameter, subtended by the persistent calyx, usually 
borne solitary on short, stout stalks, ripening in the autumn but remain- 
ing on the branches until the following spring. Nutlets light brown, promi- 
nently few-ribbed on the back. 


Winter characters — Leaves persisting on the twig about three years, turning 
yellowish green during the winter months. Twigs rather stout, glabrous, 
pale brown, with inconspicuous lenticels. Buds short, the terminal acute, 
the lateral obtuse and somewhat downy. Mature bark grayish white, 
roughened by warty excrescences, about % of an inch thick. 


Habitat — Prefers moist sites on the borders of swamps and on rich bottom- 
lands but thrives on drier soils in protected situations. Along the coast 
it is frequently found growing behind the protecting sand dunes. 


Range — Coastal region from Maine to Florida and eastern Texas, extending 
north in the Mississippi basin to southern Illinois and Indiana. It is ex- 
ceedingly rare at higher elevations in the interior. Zone A. 


Uses — The sprays of evergreen leaves and bright berries (drupes) are used 
in immense quantities for holiday decoration. The tree possesses orna- 
mental value but is not used extensively for this purpose because of its 
slow growth. Wood light, tough, rather weak, close-grained, ivory-white 
when first cut, turning brown with exposure. , Used for umbrella handles, 
tor turnery of all sorts, and in the manufacture of souvenirs and nick- 
nacks. 
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Striped Maple, Moosewood 


Acer pennsylvanicum L. 


1. A flowering branch x % 3. A pistillate flower, lateral sectional view 
2. A staminate flower, lateral sectional view x lO 
4. A fruiting branch x % 


x 10 4 d 
5. Winter twig xX 7% 
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ACERACEAE 


Acer pennsylvanicum L. 


Striped Maple, Moosewood 


Habit — Usually a large shrub or small tree 10-25 feet in height with a 
trunk diameter of 2-6 inches, occasionally 30-40 feet in height with a 
trunk 8-10 inches in diameter. Trunk usually short, dividing a few feet 
above the ground into slender, straight, ascending branches which form 
a deep, broad crown, often several stems together. 


Leaves — Opposite, broadly obovate to orbicular, 4-6 inches long, 4-5 inches 
wide, cordate or rounded at the base, palmately 3-nerved and acutely 
3-lobed at the apex and occasionally with 2 short additional lobes at the 
base, sharply and finely doubly serrate, at maturity membranous, pale 
green and glabrous above, paler and nearly smooth beneath, borne on 
stout, grooved petioles which are enlarged at the base and 1144-2 inches 
long. 


Flowers — Appearing in May and June when the leaves are nearly full grown, 
dioecious or occasionally the two sorts on the same plant, yellowish 
green, borne in terminal, drooping, stalked racemes 4-6 inches long. 
Sepals linear-lanceolate, yellowish green, about 14 of an inch long. Petals 
obovate to spatulate, bright yellow, slightly longer than the sepals. 
Stamens 7-8, shorter than the petals, with slender filaments and oval 
anthers. FPistil consisting of a sessile, broadly obovate, laterally com- 
pressed, purplish brown, puberulous ovary surmounted by a stout style 
and 2 spreading recurved stigmas, Vestigial organs present in both 
types of flowers. 


Fruit — A double samara consisting of two dark reddish brown, 1-seeded, 
laterally-compressed and somewhat rugose, nut-like carpels each about 
¥Y% of an inch long and bearing on its back a thin, oblong to obovate, 
divergent wing about *4 of an inch long. Fruiting racemes glabrous, 
drooping, 4-6 inches long. 


Winter characters — Twigs stout, glabrous, reddish brown, with scattered, 
inconspicuous lenticels and brown pith. Buds opposite, obtuse, some- 
what 4-sided, appressed, short-stalked about 34 of an inch long, entirely 
covered by single pair of red, smooth, valvate scales. Terminal bud 
larger than the appressed lateral buds. Mature bark thin, quite smooth, 
green or reddish brown, conspicuously marked longitudinally by white 
streaks, at length becoming dark gray and rougher. 


Habitat — A retiring, tolerant species. Shaded situations in cool, moist woods, 
deep glens, and on northern exposures where it is protected from excessive 
isolation. Forms the bulk of the shrubby undergrowth in many places. 


Range — Nova Scotia westward through southern Canada and the northern 
border states to Minnesota, southward along the Applachians to northern 
Georgia and eastern Tennessee. Zones B, C, D, and FE. 


Uses — Of no economic importance. The tree possesses ornamental value 
and is occasionally grown in the larger parks of the northeastern states 
but its exacting site requirements preclude its extensive use. 
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Mountain Maple 


Acer spicatum Lam. 


1. A flowering branch x % 3. A pistillate flower, lateral sectional view 
2. A staminate flower, lateral sectional view x 5 
x 5 4. A fruiting branch x % 


>. Winter twig x % 
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ACERACEAE 


Acer spicatum Lam. 


Mecuntain Maple 


Habit — Occasionally a small bushy tree 20-35 feet in height with a trunk 
diameter of 4-8 inches, more often a shrub growing in clumps of a half 
dozen or more, or forming extensive thickets. 


Leaves — Opposite, broadly ovate to orbicular, 3-5 inches long, cordate at 
the base, palmately 3-lobed or obscurely 5-lobed, the lobes acute or acu- 
minate at the apex and coarsely crenate-serrate with gland-tipped teeth. 
At maturity the leaves are membranous, prominently 3-nerved with con- 
spicuous veinlets, glabrous above, dense hoary pubescent below, borne on 
slender petioles 2-3 inches long which are enlarged at the base and 
usually turn scarlet during the summer. 


Flowers —Appearing in June when the leaves are nearly full grown, 
polygamo-dioecious, greenish yellow, borne in narrow, erect, terminal, 
pubescent, long-stalked, compound racemes, the fertile flowers towards 
the base. Calyx usually 5-lobed, the lobes narrowly obovate, pubescent 
on the outer surface. Petals usually 5, linear-spatulate, acute, longer 
than the sepals. Stamens 7-8, free, with slender, glabrous filaments and 
oblong, glandular anthers, exserted in the staminate flower. Pistil con- 
sisting of a sessile, broadly obovate, laterally compressed, pale tomentose 
ovary surmounted by a columnar style and 2 short, spreading stigmas. 


Fruit — A double samara consisting of 2 bright red, 1-seeded, laterally com- 
pressed, nearly glabrous, strongly striated, nut-like carpels which develop 
from the back oblong or obovate, coriaceous, divergent wings about 14 
of an inch long. The samaras are borne in drooping, racemose clusters. 
As they mature in September, the nut-like carpels turn brown and fall 
separately from the persisting axis. 


Winter characters — Twigs slender, bright red, appressed grayish-pubescent 
at least toward the tip, at length pale grayish brown, often streaked witi 
green toward the base. Buds opposite, acute, appressed, short-stalked, 
greenish red, about 14 of an inch long including the stalk. Terminal 
bud larger. Bud-scales 2-3 pairs, but one or two pairs visible, the inner 
pair tomentose. Mature bark thin, reddish brown, smooth or slightly 
furrowed. 


Habitat — A retiring species preferring moist sites in rocky glens, gulfs and 
on talus slopes with northern exposure. Frequent on the moist alpine 
slopes of the southern Appalachian Mountains. 


Range — Newfoundland westward to Manitoba and the northern border 
states as far west as Minnesota, south along the Appalachians to north- 
ern Georgia and eastern Tennessee. Zones B, C, D, and E. 


Uses — The species possesses little economic importance. Occasionally culti- 
vated for ornament in arboretums and parks. The wood is sometimes 
used for fuel. 
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ACERACEAE 


Acer saccharum Marsh. [Acer saccharinum Wang. ] 


Sugar Maple, Black Maple 


Habit — A valuable timber species usually 50-80 feet in height with a trunk 
diameter of 2-3 feet, under optimum conditions sometimes 120 feet tall 
with a trunk 3-4 feet through. In the open the bole divides 8-10 feet 
above the ground into stout, ascending branches which form a broad, 
ovoid, round-topped crown. Trees under forest conditions have long, 
straight, columnar boles often free of branches for 60-70 feet and bear- 
ing shallow, rounded crowns with a few large limbs. 


Leaves — Opposite, orbicular to broadly obovate, 3-5 inches across, cordate 
or rounded at the base. palmately 3—5-nerved and lobed, the lobes acu- 
minate, sparingly sinuately toothed and separated by rounded sinuses. 
At maturity the leaves are rather thin, glabrous, dark green and dull 
above, paler and smooth below, borne on slender, glabrous petioles 1144-3 
inches long. 


Flowers — Appearing in April and May with the leaves, greenish yellow, 
polygamous, the staminate and pistillate flowers on the same or on dif- 
ferent trees, borne on long, filamentous, hairy pedicels in drooping, many- 
flowered, nearly sessile, umbel-like corymbs from terminal leafy buds or 
lateral flower-buds. Calyx campanulate, hairy without, 5-lobed, the 
lobes shallow and obtuse. Corolla wanting. Stamens 7—8, exserted in 
the sterile flowers. with slender, glabrous filaments and oval anthers. 
Pistil consisting of a sessile, broadly obovate, laterally-compressed, pale 
green, pilose ovary surmounted by 2 filamentous styles united at the 
base and bearing long, exserted stigmas. 


Fruit — A glabrous, double samara consisting of 2 light reddish brown, 
laterally compressed, 1-seeded carpels about 14 of an inch long, equipped 
on the back with bread, thin, divergent wings 144-114 inches long. The 
samaras are borne in ¢lusters on long, smooth, filamentous stalks. 


Winter characters.— Twigs slender, lustrous, reddish brown to buff, niarked 
by numerous, conspicuous lenticels, becoming paler the second season. 
Terminal bud conical, reddish brown, hairy toward the apex, with 8-16 
visible scales, about 45 of an inch long. Lateral buds opposite, similar 
to the terminal bud but smaller. Mature bark thick, light grayish brown, 
separated by deep furrows into longitudinal ridges which are scaly at 
the surface, that of smaller trunks quite smooth. 


Habitat — An upland species preferring the rich, well-drained, rocky soils of 
slopes, ridges and hills. Thrives on sites underlaid with limestone. 


Range — Newfoundland westward to Manitoba and the Dakotas, south to 
Florida and northeastern Texas. Zones B, C, and D. 


Uses — One of the most valuable timber trees of the forests of eastern 
United States. Wood hard, heavy, strong, close-grained, pale reddish 
brown with narrow, paler heartwood. Largely used for furniture, floor- 
ing, interior finish, turnery, and for fuel in the rural districts. Bird’s-eye 
and curly maple are especially prized in cabinet work. This tree is 
tapped in the spring and produces the maple syrup and sugar of the trade. 
It makes an excellent shade and ornamental tree and is commonly planted 
along country roads and on private estates. 
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ACERACEAE 


Acer saccharum, var. nigrum (Michx. f.) Britt. [Acer nigrum Michx. f.] 


Black Maple 


Habit — Similar in habit to Sugar Maple and not distinguished in the trade. 
a valuable timber species, becoming under optimum conditions 80-100 
feet in height with a trunk 3-4 feet in diameter. In the open the crown 
is ovoid, at length becoming broad and round-topped. Under forest con- 
ditions the bole is long and columnar, bearing aloft a shallow, flat-topped 
crown. 


Leaves — Opposite, orbicular to broadly obovate, 3-5 inches across, cordate 
at the base, palmately 3-veined and 3-lobed (rarely 5), the lobes acumi- 
nate, entire or somewhat undulate, and separated by broad, rounded 
sinuses. At maturity the leaves are rather thick, dull, dark green and 
glabrous above, yellow-green and pubescent below, borne on rather stout, 
pubescent petioles 2-5 inches long. 


Flower — Similar to those of Sugar Maple, but opening a few days later 
than those cf the species when the leaves are about one-third grown, 


Fruit —- Similar to that of Sugar Maple and not to be distinguished from it. 


Winter characters — Twigs rather stout, lustrous or dull, orange-brown or 
grayish brown, marked by conspicuous, oblong, grayish white lenticels. 
Terminal bud conical to ovate, grayish brown, hoary pubescent, about 4 
of an inch long. Lateral buds opposite, similar to the terminal bud but 
smaller. Mature bark similar to that of Sugar Maple and not to be 
distinguished from it. 


Habitat — The Black Maple is said to prefer lower ground than the Sugar 
Maple. In central New York it grows on upland sites, intermixed with 
or in places wholly replacing the Sugar Maple. 


Range — Quebee westward to South Dakota and Kansas, southward to north- 
ern Georgia and Louisiana. Zones B, C, and D. 


Uses — A valuable timber species. Wood similar to that of Sugar Maple and 
not distinguished in the trade. The trees are tapped indiscriminately 
with those of Sugar Maple for their sugary sap. 
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ACERACEAE 


Acer saccharinum L. [Acer dasyearpum Ehrh.] 


Silver Maple, White Maple 


Habit — A large tree 60-80 feet in height with a trunk diameter of 2-4 feet, 
under favorable conditions sometimes 120 feet tall. Bole usually short, 
dividing 10-15 feet above the ground into several stout, ascending limbs 
which ultimately bear brittle, pendulous branches and form a_broad- 
topped, rounded crown. 


Leaves ——- Opposite, nearly orbicular, 6-7 inches across, cordate or truncate 
at the base, palmately 5-nerved and deeply 5-lobed, the lateral lobes acu- 
minate, coarsely and irregularly dentate and separated by acute sinuses, 
the terminal lobe usually with three divergent secondary lobes. At 
maturity the leaves are thin, pale green and glabrous above, silvery- 
glaucous beneath, borne on slender, drooping, red petioles 4-5 inches long. 


Flowers — Appearing during the first warm days of March and April before 
the leaves in dense, sessile, axillary clusters on the growth of the pre- 
ceding season, greenish yellow, polygamous, the staminate and pistillate 
in separate clusters on the same or on different trees. Calyx tubular in 
the staminate flower, urn-shaped in the pistillate flower, shallowly 
5-lobed, usually pubescent without. Corolla lacking. Stamens 3-7, long 
exserted in the staminate flower, with slender filaments and red anthers. 
Pistil consisting of a short, compressed, pubescent, 2-lobed ovary sur- 
mounted by 2 widely divergent styles with stigmatic tips. 


Fruit — A glabrous, double samara consisting of 2 pale, reddish brown and 
wrinkled, laterally compressed, 1-seeded carpels about 4% of an inch long 
bearing from the back straight or somewhat falcate, widely divergent 
wings 1-2 inches long, borne on slender, drooping stalks. The samaras 
mature in April and May and the seeds germinate as soon as they fall to 
the ground. 


Winter characters — Twigs rather slender, lustrous, conspicuously lenticel- 
late. light chestnut-brown becoming paler the second season. When 
freshly cut or broken, the twigs exhale a rank odor. Terminal bud ovate- 
oval, obtuse, red, about ¥% of an inch long, covered with 3-4 pairs of 
visible scales which are rounded and ciliate on the margin. Lateral leaf- 
buds similar, short-stalked, usually accompanied by globose flower-buds 
on either side which are larger and more conspicuous than the true axil- 
lary bud. Mature bark thin, reddish brown, separating at the surface 
into elongated, loose, longitudinal plates giving the tree a shaggy appear- 
ance, that of young trunks and branches smooth and light gray. 


Habitat — Typically a bottom-land species preferring moist situations along 
sluggish streams and the borders of swamps where the soil is often inun- 
dated for a part of each year. Propagated for shade and ornament in 
drier soils. 


Range — New Brunswick westward through southern Ontario to eastern 
South Dakota and Nebraska, south to Florida and Oklahoma. Zones 
B and C. 


Uses — The chief value of the species lies in its use as an ornamental and 
shade tree, a number of horticultural varieties being recognized. This 
tree should not be planted in exposed situations as the branches are brittle 
and subject to storm injury. Wood medium hard heavy, strong, brittle, 
close-grained. pale brown with thick, paler sapwood. Used for cheap 
furniture and occasionally for flooring. 
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ACERACEAE 


Acer rubrum L. 


Red Maple, Swamp Maple 


Habit — Generally a medium-sized tree 40-50 feet in height with a trunk 
diameter of 1-2 feet, under favorable conditions occasionally becoming 
100 feet tall with a trunk 4 feet in diameter. In the open the bole is 
usually 6-10 feet long and branches low down into stout, spreading, 
upright and horizontal branches to form a compact, narrow, oblong or 
obovoid head. Under forest conditions the bole is much longer and bears 
a restricted crown. 


Leaves — Opposite, orbicular or obovate, 2-6 inches long, truncate or sub- 
cordate at the base, palmately 3—5- nerved and lobed, the lobes acute or 
acuminate, irregularly doubly seftrate and separated by shallow, acute 
sinuses. At maturity the leaves are light green and glabrous above, pale 
greenish white and glabrous below aside from the prominent veins, borne 
on slender, red or green petioles 2—4 inches long. 

Flowers — Appearing in March and April in advance of the leaves in dense, 
sessile, axillary clusters on the growth of the preceding season, scarlet or 
yellowish red, polygamous, pedicellate, the staminate and ponies in 
separate clusters on the same or on different trees. Calyx campanulate, 
deeply 5-lobed, the lobes oblong and obtuse. Petals 5, oblong or linear, 
equaling the calyx-lobes. Stamens 5-8, exserted in the staminate flowers, 
with slender filaments and scarlet anthers. Pistil consisting of a gla- 
brous, compressed, laterally lobed ovary and 2 widely divergent styles 
which bear elongated stigmatic lobes. 


Fruit — A glabrous, scarlet or reddish brown, double samara consisting of 2 
somewhat striate, laterally compressed, seed-like carpels about 44 of an 
inch long bearing from the back thin, erect, divergent wings 14-1 inch 
long, borne in clusters on drooping stalks 3-4 inches long. The samaras 
mature in May and June and the seeds usually germinate at once. 


Winter characters — Twigs rather slender, lustrous, pale lenticellate, light 
or dark red, at length gray tinged with red, odorless when crushed. 
Lateral leaf-buds opposite, oval-ovate, obtuse, red, short-stalked, about 
1% of an inch long, covered with 38-4 pairs of visible scales which are 
rounded and ciliate on the margins. Terminal bud similar but slightly 
larger. Flower-buds numerous, stout, collateral, usually one on either side 
of the leaf-bud. Mature bark thin, dark gray, divided by shallow fissures 
into long, longitudinal ridges which separate into long plates at the 
surface giving the tree a shaggy appearance, that of young trunks and 
branches smooth and light gray resembling Beech. 


Habitat — Typically a bottom-land species inhabiting and attaining its best 
development on river banks and in low, wet swamps in company with 
Black Ash, Red Gum, Pepperidge, etc., or often occupying such sites to the 
exclusion of other species It also frequents higher ground, often forming 
an important part of the forest in hilly areas in company with other 


species, 


Range — Nova Scotia westward through southern Canada to Manitoba, south 
to Florida and eastern Texas. Zones A, B, C, and D. 


Uses — This species possesses ornamental value, more especially because of 
its foliage which is whitened beneath and turns red or scarlet in the 
autumn. It is to be recommended for roadside and park planting but is 
not sufficiently hardy for city streets. Wood medium hard, heavy, not 
strong, close-grained, light brown often with a roseate cast, with thick 
paler sapwood. Used for cheap furniture, flooring, in turnery and for 
woodenware. 


Box Elder, Ash-leaved Maple 


Acer Negundo L. [Negundo aceroides Moench.] 


1. A twig showing staminate flowers and 4, A pistillate flower, lateral view x 2 
opening leaf-buds x %4 5. A mature leaf x 1 
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ACERACEAE 


Acer Negundo L. [Negundo aceroides Moench.] 


Box Elder, Ash-leaved Maple 


Habit — A tree of medium size, under favorable conditions attaining a 
height of 50-75 feet with a trunk 2-4 feet in diameter. Bole usually 
short, dividing low down into stout, spreading limbs to form a broad, 
rounded, bushy crown, occasionally long and free of branches for some 
distance. 


Leaves — Opposite. odd-pinnately compound or in part decompound, 6-15 
inches long. long-petioled, consisting of 3-5 (rarely 9) leaflets. Leaf: 
lets ovate-lanceclate. oval, or obovate, acuminate at the apex, cuneate 
or rounded at the base, coarsely and irregularly serrate above the 
middle or deeply lobed or divided, at maturity thin, light green, gla- 
brous or somewhat pubescent above, paler and nearly smooth below, 
borne on stout petioles, that of the terminal leaflet often 1 inch long 


Flowers — Appearing in April or May with or before the leaves on the 
growth of the preceding season, yellowish green, dioecious, the stami- 
nate in fascicles with long, pendulous pedicels 1-2 inches long, the 
pistillate in narrow, drooping racemes. Calyx hairy without, cam- 
panulate and obscurely 5-lobed in the staminate flower, tubular and 
deeply lobed in the pistillate flower. Corolla wanting. Stamens 4-6, 
exserted, with slender filaments and elongated anthers.  Pistil con- 
sisting of a short, compressed, pubescent, laterally lobed ovary sur- 
mounted by elongated styles which are stigmatic along the inner surface. 


Fruit — A glabrous, double samara consisting of 2 pale, reddish brown acutely 
diverging 1l-seeded carpels, 7-35 of an inch long, bearing thin, reticu- 
lately veined, straight or somewhat faleate wings 144-2 inches long, borne 
in drooping racemes. ripening in the autmun and separating from the 
fruit stalks which persist on the twigs during tke winter. 


Winter characters— Twigs stout, green or purplish green, smooth, lus- 
trous or covered at least toward the tips with a glaucous bloom, marked 
by scattered, pale lenticels. Terminal bud ovoid, acute, pale tomentose 
about 44 of an inch long. Lateral buds opposite, short-stalked, obtuse, 
shorter than the terminal bud, nearly or quite enclosed by the first 
pair of bud-scales which commonly bear lateral accessory-buds in their 
axils. Mature bark thin. pale gray or light brown, shallowly fissured 
with narrow, anastomosing ridges. 


Habitat — A moisture-loving species preferring the banks of streams and 
rivers, margins of lakes, and low bottom-lands in company with other 
species. It is often planted and will thrive in drier situations. 


Range — Western Vermont southward to Florida, westward through stuth- 
ern Ontario to the eastern slopes of the Rocky Mountains, Texas, New 
Mexico and Arizona. Rare east of the Appalachian Mountains. Zones 
A, B, and C. 


Uses — Of little commercial importance as a timber tree. Wood soft, light. 
not strong, close-grained, creamy white. Occasionally manufactured into 
cheap furniture, woodenware, paper pulp, ete. The tree possesses some 
ornamental value and is planted extensively in the east as a shade, lawn, 
and roadside tree. A number of horticultural forms are recognized. A 
variety (A. Negundo, var. Californicum Sarg.) oceurs in California. 


Horse Chestnut 


Aesculus Hippocastanum L. 


1. An inflorescence, lateral view x % 4. A mature leaf x % 

2. A staminate flower, lateral sectional view 5. Mature fruit, lateral view x % 
x 6. Winter twig x % 

3. A perfect flower, lateral sectional view x 1 
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SAPINDACEAE 


Aesculus Hippocastanum L. 


Horse Chestnut 


Habit — A large tree, under favorable conditions sometimes attaining a 
height of 70-80 feet with a trunk diameter of 2-3 feet. Trunk continuous 
into the crown or more frequently dividing 6-8 feet above the ground 
into a number of stout, ascending limbs and spreading branches whieh 
form an oblong or broadly conical crown. Lower branches drooping, with 
upturned tips. 


Leaves — Opposite, palmately compound, 6-15 inches in diameter, consisting 
of 5-7 (usually 7) leaflets, borne on stout petioles which are swollen at 
the base and measure 4-7 inches in length. Leaflets obovate, 4-8 inches 
long, abruptly acuminate at the apex, tapering to a sessile base, irregu- 
larly crenate-dentate, at maturity dark green, rugose, and nearly glabrous 
above, paler beneath. 


Flowers — Appearing in June and July after the leaves, polygamous, in 
compact, terminal, upright thyrses 6-12 inches high, only those near the 
base of the inflorescence fertile. Calyx campanulate, finely pubescent, 
usually gibbous on the lower side near the base, 5-lobed. Petals 5, white 
spotted with yellow and purple, unequal in size, inserted by a claw at the 
base. Stamens 6-8, longer than the petals, with slender, upeurving fila- 
ments and small, elliptical anthers. Pistil consisting of an oblong, 
pubescent ovary terminated by an elongated, slender, upcurving style and 
terminal stigma. 


Fruit — A light green, coriaceous, echinulate, 3-celled capsule, 2-3 inches in 
diameter, turning brown in the autumn and opening by several sutures to 
set free the 1-3 large, lustrous, brown seeds, each marked by a conspicu- 


ous sear. 


Winter characters — Twigs stout, reddish brown, glabrous, or finely pubes- 
cent, marked by the large, inversely triangular leaf-sears which enclose 
a U-shaped line of 5-7 bundle-sears. Twigs fork after flowering, an 
axillary bud then functioning as a terminal bud. Buds large, reddish 
brown, water-proofed with-a sticky gum. Terminal flower-buds, %4—1 
inch long, much larger than the lateral buds. Bud-scales opposite, paired, 
about 5 pairs visible in the largest buds. Mature bark thin, dull brown, 
shallowly fissured into small, irregular plate-like scales. 


Habitat — Prefers deep, moist soils. Extensively planted as a shade and 
ornamental tree in this country and found as an ‘‘escape’’ along highways 
and about the habitations of man, 


Range — Originally from southern Asia but now much planted in America 
and Europe as a shade and ornamental tree. Zones A, B, and C. 


Uses — Its chief value lies in its extensive use as a shade and ornamental 
tree. A number of horticultural varieties including forms with laciniate 
leaves and double flowers are propagated. Wood light, soft, not strong, 
close-grained, pale yellowish white. Employed in Europe in carving, 
turnery and as blind-wood in veneering. 


Common Buckthorn , Waythorn, Plumberry 


Rhamnus eathartiea L. 


1. A twig showing staminate flowers and im- 4. A pistillate flower, lateral sectional view 


mature leaves x % x 5 
2. A staminate flower, lateral sectional view 5. A branch showing mature leaves and fruit 


=o x &% 
8. A twig showing pistillate flowers and im- -6. Fruit, lateral view, showing nutlets x 2 
mature leaves x % 7. Nutlet, dorsal view x 3 


8. Winter twig x % 
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RHAMNACEAE 


Rhamnus eathartica L. 


Common Buckthorn, Waythorn, Plumberry 


Habit — A large shrub or small tree occasionally becoming 30 feet in height 
with a stout trunk 6-12 inches in diameter. Bole short, dividing 2-5 feet 
above the ground into a number of stout, ascending limbs which form an 
oblong or globular, bushy crown. 


Leaves — Chiefly subopposite, more rarely alternate, tufted, broadly ovate 
or oval, 144-3 inches long, abruptly acute or obtuse at the apex, rounded 
or obtuse at the base, finely crenate-serrate, at maturity dark dull green 
and glabrous above, paler and glabrous or pubescent beneath, borne on 
slender petioles #4—1 inch long. 


Flowers — Appearing in May and June after the leaves in 2—5-flowered, 
axillary clusters, green, 4-merous, dioecious. Calyx-tube in staminate 
flower cylindrical, in pistillate flower campanulate. Calyx-lobes triangu- 
lar, acute, ascending or somewhat reflexed. Petals narrow, shorter than 
the calyx-lobes, inserted with the stamens on the calyx-tube. Stamens 
shorter than the calyx-lobes, with awl-shaped filaments and oblong 
anthers. Pistil consisting of a globose, 4-celled ovary surmounted by 4 
linear styles which are united below and bear terminal stigmas. 


Fruit — A subglobose, lustrous, black drupe, about %4 of an inch in diameter. 
containing thin, acrid flesh and 3-4 bony nutlets. Nutlets strongly sul- 
cate on the outer face. 


Winter character — Twigs rather slender, pale reddish brown with a grayish 
evanescent skin, at length brownish black. Shoots of two sorts, long 
shoots and short, often spinulose, dwarf shoots which bear flowers and 
tufted foliage during the summer. Buds ovate, acute, appressed, brownish 
black, about 4% of an inch long. Mature bark thin, very rough, nearly 


black in color. 


Habitat — In waste places along fence rows and highways where it is widely 
spread through the agency of birds. Thrives on a variety of upland sites. 


Range — Europe and western and northern Asia. Introduced into the country 
as a hedge plant and now widely naturalized throughout the eastern 
United States. Zones A, B, and C. 


Uses — Its economic status in this country rests on its use as a hedge plant 
for which it is well adapted because of its compact head of many small, 
spiny branches, and the ease of propagation. The bark yields a cathartic 
and a yellow dye. The close-grained wood is sometimes used for turner) 
and tool handles in the Old World. 


Basswood, American Linden 


Tilia americana L. [Tilia glabra Vent.] 


1. A branch showing inflorescences and ma- 3. A fruit-cluster with leafy bract x % 
ture leaves x 4 4. Fruit, lateral sectional view x 3 
2. A flower, lateral sectional view x 4 5. Winter twig x %4 
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TILIACEAE 
Tilia americana L. [Tilia glabra Vent.] 
Basswood, American Linden 
Habit — A valuable timber tree, generally 60-70 feet in height with a trunk 


1-3 feet in diameter, under favorable conditions sometimes 120 feet tall 
and 4% feet in diameter. Bole straight, continuous into the crown, bear- 
ing slender, lateral branches which form a dense, ovoid crown. In the 
open the lower branches are pendulous and reach within a few feet of the 
ground. Forest grown specimens have straight, columnar trunks and high 
crowns. 


Leaves — Alternate, broadly ovate to oval, 5-10 inches long, abruptly acumin- 
ate at the apex, cordate and inequilateral at the base, coarsely serrate 
with ineurved, glandular teeth, at maturity thick, dark green lustrous and 
glabrous above, paler and glabrous below aside from tufts of brown hairs 
in the axils of the prominent veins, berne on slender petioles 144-2 inches 
in length. 


Flowers — Appearing in early July after the leaves, perfect, fragrant, yel- 
lowish white, borne in drooping, cymose clusters on long peduncles which 
are united for about half their length with conspicuous pale green bracts. 
Sepals 5, lanceolate, pubescent, about 44 of an inch long. Petals 5, lanceo- 
late, longer than the sepals, with a spatulate staminode at the base. 
Stamens numerous, hypogynous, shorter than the petals, collected in 5 
groups one of which is inserted at the base of each staminode. Pistil con- 
sisting of a sessile, pubescent globose, 5-celled ovary crowned by an erect 
style bearing a 5-lobed stigma at the tip. 


Fruit — An ovoid, obscurely ribbed, apiculate, tawny-brown, pubescent, woody, 
nut-like drupe, about the size of a pea, borne in cymose clusters on a long 
stalk attached at the base to the persistent, leafy bract, usually persist- 
ing on the trees far into the winter. Fruiting bract usually tapering or 
stalked at the base. Drupe 1-celled and usually 1-seeded by abortion. 
Seed broadly ovoid, about 14 of an inch long. 


Winter characters — Twigs rather slender, zigzag, glabrous, lustrous, bright 
red, becoming olive-red or covered with a gray, evanescent skin the second 
season, marked with scattered, oblong aes Terminal bud lacking. 
Lateral buds ovate, acute, lopsided, divergent, dark red or greenish red, 
smooth or somewhat pubescent at the apex, ¥-%5 of an inch long. 
Visible bud-seales, 2-8, thick, rounded at the back, inserted separately. 
Mature bark thick, light brown, divided by deep fissures into rounded, 
anastomosing ridges which are scaly at the surface. Bark on young 
stems dark gray and smooth. 


Habitat — In rich woods and loamy soils usually in admixture with other 
species. Thrives in moist, fertile, bottom-land forests. 


Range — New Brunswick westward through southern Canada to Manitoba. 
southward in the United States to Georgia and eastern Texas. Zones A. 
B, and C. 


Uses — A valuable timber species. Wood light, soft, moderately strong, fine- 
textured and even-grained, light brown to nearly white, with thick, scarcely 
distinguishable sapwood. Used extensively for crating, cheap furniture, 
wagons, woodenware, drawing boards, trunks, ete., where a soft, tough, 
easily worked wood is desirable. Small quantities are manufactured into 
paper pulp and excelsior. The flowers are nectariferous and are eagerly 
sought by honey bees. The inner bark is fibrous and mucilaginous and is 
sometimes manufactured into cordage. The tree possesses ornamental 
value and is to be recommended for planting in the northern states. 


1. A branch showing inflorescences and ma- 
y 


. A flower, lateral sectional view x 4 


Basswood, Linden 


Tilia Michauxii Sarg. [Tilia neglecta Spach.] 


3. 
4. 
5 


A fruit-cluster with leafy bract x % 
Fruit, lateral sectional view x 3 
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TILIACEAE 


Tilia Michauxii Sarg. [Tilia neglecta Spach.] 


Basswood, Linden 


Habit — A large tree becomng under favorable conditions 70-80 feet in height 
with a trunk diameter of 2-3 feet. In habit it resembles Tilia amerivanc 
L. and is seldom distinguished from it by layman. 


Leaves — Alternate, broadly ovate usually 5-6 inches long, abruptly acumin- 
ate or acute at the apex, cordate or truncute and very oblique at the base, 
sharply serrate with glandular teeth, at maturity thick, dark green, lus- 
trous, glabrous or sparingly pubescent above, grayish green and rather 
densely pubescent with long hairs below and with prominent tufts of pale 
hairs in the axils of the principal veins, borne on slender petioles 11-2 
inches in length. 


Flowers — Somewhat larger than those of Tilia americana and opening a few 
days late1, otherwise similar. 


Fruit — Similar to that of Tilia americana but smaller (about %4 of an inch 
in diameter) and more globose. 


Winter characters — The tree cannot be separated with certainty in winter 
condition from Tilia americana. The branches are said to be smoother 
and lighter colored than those of that species but this character should 
be used with reservation in identification. 


Habitat — Similar to that of Tilia americana. Prefers the moist, well-drained 
soils of rich woods in admixture with other species. 


Range — Imperfectly known. Said to extend from southeastern Canada and 
New England southward into the Gulf states. Zones A, B, and C. 


Uses — The wood is not distinguished in the trade from that of Tilia ameri- 
cana and is put to the same uses. The tree is occasionally grown orna- 
mentally. 
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White Linden, White Basswood 
Tilia heterophylla, var. Michauxii Sarg. 
1. A branch showing inflorescences and ma- 3. A fruit-cluster with leafy bract x %4 
ture leaves x 14 4. Fruit, lateral sectional view x 8 
= ar 


2. A flower, lateral sectional view x 4 do. Winter twig x 
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TILIACEAE 
Tilia heterophylla, var. Michauxii Sarg. 
White Linden, White Basswood 


Habit — Generally somewhat smaller than the American Linden. A _ tree 
usually 50-60 feet in height with a trunk diameter of 3-4 feet, under 
favorable conditions occasionally 80 feet tall with a trunk 4 feet through. 
Bole straight, continuous into the crown, under forest conditions long 
and columnar. Crown at first dense and narrowly pyramidal, at length 
becoming broad and rounded. 


Leaves — Alternate, orbicular-ovate or oblong-ovate, 6-7 inches long, abruptly 
acuminate at the apex, truncate or cordate and very oblique at the base, 
sharply serrate with short, slightly incurved, glandular teeth, at maturity 
membranous, dark green and glabrous above, grayish-white pubescent 
below, borne on slender petioles 2—3 inches in length. 


Flowers — Appearing in July. Larger than those of the American Linden, 
otherwise similar. 


Fruit — Resembles that of Tilia Michauaii. Subgobose, rusty-tomentose, 
about 144 of an inch in diameter, 1-celled and usually 1-seeded througu 
abortion. 


Winter characters — Twigs generally more slender than those of the Bass- 
wood, otherwise similar. Buds usually smaller than those of Basswood. 
Bark not distinguishable from that of other basswood species. 


Habitat — On limestone outcrops and in rich soils on moist slopes, growing 
in the open or in forests in admixture with other species. 


Range — Central New York southward along the Appalachians to northern 
Alabama, westward to southern Indiana, Illinois and central Tennessee. 
Zones A, B, and C. 


Uses — The wood is not distinguished in the trade from that of Basswood. In 
New York State this species does not attain the size of Basswood and 
hence is less valuable. In West Virginia it is an important timber species. 
Oceasionally grown for oi1nament. 


Hercules’ Club 


Aralia spinosa L, 
1. A portion of the inflorescence x 1 


». A perfect flower, lateral sectional view x 10 


53. A portion of a compound leat showing 
leaflets x % 


4, Terminal portion of a fruit-cluster x 1s 
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S. Winter twig x % 


. Fruit, apical sectional view x 3 


Fruit, apical view x 3 
Seed, lateral view x 5 
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ARALIACEAE 
Aralia spinosa L. 
Hercules’ Club 


Habit — A small tree of rapid growth, usually 20-35 feet in height with a 
trunk 6-9 inches in diameter, often a shrub sending up coarse, vigorous 
shoots 10-20 feet in height from stoloniferous roots. Crown flat-topped, 
consisting of a few stout, spreading branches. Bole generally clean below. 


Leaves — Alternate, clustered at the ends of the branches, odd-bipinnately 
compound, 2-4 feet long, 2-2% feet wide, borne on long, stout, spinulose 
petioles which are enlarged at the base and sheath the twigs. Leaflets 
opposite, short-stalked, broadly ovate to lanceclate, acuminate at the 
apex, cuneate or rounded at the base, finely serrate, at maturity dark 
green and glabrous above, paler, glabrous or somewhat pubescent and 
often with prickles on the midribs beneath. Terminal leaflet long-stalked. 


Flowers— Appearing in late July and August, perfect or staminate by 
abortion, about 1/16 of an ineh long, borne on slender, straw-colored 
pedicels in panicled umbels the branches of which are pale brown, bracteo- 
late and puberulous, the whole forming a terminal paniculate cluster 3-4 
feet long. Terminal clusters solitary or 2-3 together above the spreading 
leaves. Calyx-tube adherent to the ovary, the limb minutely 5-toothed. 
Petals 5, white, ovate, obtuse, inserted by a broad base on the margin of 
the disk. Stamens 5, alternate with and about equalling the petals, with 
slender filaments and ovate anthers. Pistil consisting of an inferior 
5-celled ovary surmounted by 5 connivent styles crowned with capitate 
stigmas. 


Fruit — An ovoid, 5-angled, black berry about %4 of an inch in diameter, 
capped by the blackened, persistent styles. The fruit ripens in late 
August and September. Seeds oblong, rounded at the end, embedded in 
the thin, purple, very juicy flesh. 


Winter characters — Twigs very coarse, %4-1 inch in diameter, pale orange, 
lustrous, lenticellate, characteristically armed with stout, irregularly 
scattered prickles. Leaf-scars narrow, nearly encircling the twig, with a 
single row of bundle-scars. Terminal bud conical, obtuse, chestnut-brown, 
%-% of an inch long. Lateral buds much smaller, flattened, appressed, 
triangular. Mature bark thin, brown, separated by shallow depressions 
into broad, anastomosing ridges. Inner bark yellow. 


Habitat — Fertile bottom-lands and moist or wet woodland slopes. Ocea- 
sionally found as an ‘‘escape’’ in dumps and waste places. 


Range — Southern New York westward through southern Indiana and Illinois 
to Missouri, southward to Florida and eastern Texas. Zones A and B. 


Uses — Of little economic importance aside from its ornamental value. It is 
a short-lived tree of rapid growth and grotesque habit and is extensively 
planted for ornament in regions where it is hardy. The bark of the root 
and the berries possess some medicinal virtues. 


Flowering Dogwood 


Cornus florida L. [Cynoxylon floridum (L.) Rafinesque] 


1. A twig-tip showing terminal inflorescence 4. Drupe, lateral sectional view x 3 
x 5. Pit, lateral view x 3 

». A flower, lateral sectional view x 3 6 Winter twig x 4 

3. A branch showing mature leaves and fruit 
x 1, 
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CORNACEAE 


Cornus florida L. [Cynoxylon floridum (L.) Rafinesque ] 


Flowering Dogwood 


Habit — A low, bushy tree 15-30 feet in height with a trunk diameter of 
6-10 inches, under optimum conditions occasionally 35-40 feet tall with 
a trunk 12-18 inches in diameter. Trunk short, with little taper, often 
oblique, abruptly breaking up 6-10 feet above the ground into a number 
of stout, elongated, wide-spreading limbs which form a bread, low, flat- 
topped crown. 


Leaves — Opposite, clustered near the ends of the branches, ovate to elliptical 
cr oval with prominent arcuate veins, 3-5 inches long, acute at the apex. 
cuneate at the base, entire or remotely crenulate, at maturity thick, light 
green with scattered hairs above, paler and puberulous below. Petioles 
grooved, %4—%4 of an inch long. 


Flowers — Appearing in May and June when the leaves are about half grown, 
sessile in the axils of small, deciduous bracteoles, the whole forming a 
dense, terminal head surrounded by an involucre of 4 large, white or 
pinkish white, obovate, notched, petaloid bracts. Inflorescence 2—4 inches 
in diameter when fully expanded; individual flowers about % of an inch 
across at anthesis. Calyx slightly urceolate, puberulous, somewhat 
4-angled and 4-lobed at the top, adherent to the ovary. Petals 4, ligulate, 
reflexed after anthesis, inserted with the stamens at the top of the ovary. 
Stamens 4, exserted, with slender filaments and oblong anthers. Pistil 
consisting cf an inferior 2-celled ovary crowned with a slender filiform 
style and capitate stigma. 


Fruit — A bright scarlet, ovoid drupe, about 34 of an inch long, crowned 
with the persistent calyx and withered style, borne in clusters of 3 or 
more and surrounded at the base by the remnants of abortive flowers. 
Drupes mature in September and October. Pit ovate, 2-celled, grooved 
on one side. 


Winter characters — Twigs slender, red or yellowish green, usually appearing 
somewhat mealy from minute, closely appressed pubescence. Leaf-sears 
decurrent, with V-shaped notch between, those on the older growth nearly 
encircling the twig. Terminal buds of two sorts. Terminal leaf-bud flat- 
tened, conical, covered by a single pair of bud-scales. Terminal flower- 
buds subglobose, covered by 4 scales which enlarge and turn white in the 
spring. Lateral buds minute, covered by the persistent bases of the leaf- 
stalks. Mature bark dark brown to black, broken into quadrangular 
scales, resembling alligator leather. 


Habitat — Attains its best development on rich, well-drained soils along 
streams and on moist slopes, generally in the shade of other species. 
Common in open woodland on rocky slopes and ridges. 


Range — Central New England westward through New York and southern 
Ontario to Missouri, southward to Florida and eastern Texas. Zones A, 
B, and C. 


Uses — Wood hard, heavy, strong, close-grained, light reddish brown, with 
wide, paler sapwood. Largely used in turnery, for shuttles, wheel hubs, 
tool handles, and occasionally for engraving. It is prized as an orna- 
mental tree because of its unusual form and showy flowers and fruits. 
A form with bright pink or red flowers is extensively propagated. 


Blue Dogwood, Alternate-leaved Dogwood 


Cornus alternifolia L. f. 


1. Portion of a twig showing inflorescence 3. A branch showing mature leaves and fruit 


and leaves x 4 x % ; 
2. <A flower with two petals removed, lateral 4. Drvpe, lateral sectional view x 3 
view x 4 ®. Pit, lateral view x 3 


6. Winter twig x %4 


Trees of New York State 


jet) 
a" 
=~] 


CORNACEAE 


Cornus alternifolia L. f. 


Blue Dogwood, Alternate-leaved Dogwood 


Habit — A small tree 20-30 feet in height with a trunk diameter of 6-8 inches 
or occasionally a foot through, commonly a tall shrub. Trunk short, 
beginning to divide 2-6 feet above the ground. Crown broad, deep, flat- 
topped, having a storied appearance owing to clusters of branches which 
radiate out from the stem at intervals in horizontal planes. 


Leaves — Alternate or subopposite, clustered near the branch-tips, ovate, 
elliptical or oval, 3-5 inches long, acuminate at the apex, cuneate or 
rounded at the base, obscurely crenulate, at maturity membranous, yel- 
lowish green and glabrous or sparingly pubescent above, pale and 
appressed pubescent beneath, borne on slender pubescent grooved petioles 
1144-2 inches long. 


Flowers — Appearing in May and June after the leaves, borne on slender, 
jointed pedicels in flat, puberulous, many-flowered cymes 114-2% inches in 
diameter terminal on short, leafy, lateral branchlets. Individual flowers 
creamy-white, about 4 of an inch long. Calyx oblong, pubescent, con- 
stricted above and obscurely toothed. Petals 4, oblong, obtuse, reflexed 
after anthesis, inserted with stamens at the top of the ovary. Stamens 
4, exserted, with slender filaments and oval anthers. Pistil consisting of 
an inferior, 2-celled ovary, surmounted by a columnar style and terminal 
stigma. 


Fruit — A bluish black, subglobose drupe, about 14 of an inch in diameter, 
tipped by the remnant of the style, borne in loose, spreading, red-stemmed 
clusters. Ripens in October. Pit obovoid, longitudinally many-grooved, 
2-celled. 


Winter characters— Twigs rather slender, elongated, glabrous and often 
lustrous, green or greenish brown, ill-scented and bitter to the taste when 
broken. Buds alternate or subopposite, oval, acute, chestnut-brown, with 
2-3 visible scales. Mature bark thin, reddish brown, smooth or divided 
by shallow. vertical fissures into narrew, interrupted ridges. 


Habitat — Rich, well-drained soils along the borders of forests, fence rows, 
and stream courses, usually in admixture with other species. Tolerant of 
shade. 


Range — Nova Scotia westward through southern Ontario to Minnesota, 
southward to northern Alabama and Georgia. Zones A, B, C, and D. 


Uses — Of no economic value aside from its use as an ornamental species. 
It is occasionally propagated in the eastern United States because of its 
unusual form, profusion of its blossoms and fruit, and the beauty of its 
autumnal coloration. 


ea CUD 


Black Gum, Pepperidge, Tupelo 
Nyssa sylvatica Marsh. | Nyssa multiflora Wang. ] 


A twig showing staminate inflorescences 
and immature leaves x 1 


5. A branch showing mature leaves and fruit 
bo x E 
A staminate flower, lateral view x 6 6. Drupe, lateral sectional view x 2 
A twig showing pistillate inflorescences 7. Pit, lateral view x 2 
and immature leaves x \% 8. Winter twig x % 
A pistillate flower, lateral view x 6 
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CORNACEAE 


Nyssa sylvatica Marsh. [Nyssa multiflora Wang.] 


Black Gum, Pepperidge, Tupelo 


Habit —In New York State generally a medium-sized tree 40-70 feet in 
height with a trunk diameter of 1-3 feet, farther south occasionally 100 
feet tall, at the northern limits of its range often reduced to a shrub. 
Trunk straight, continuous into the crown, clothed with tough, slender, 
pendulous branches to within a few feet of the ground. Crown variable, 
sometimes short, cylindrical and flat-topped, at others pyramidal, conical, 
or inversely conical and flat-topped. 


Leaves — Alternate, oval to obovate, 2-5 inches long, acute at the apex, 
cuneate at the base, entire or rarely coarsely dentate, at maturity thick, 
dark green and lustrous above, paler and often hairy below, borne on 
ciliate petioles 4-1% inches long. Leaves turn. bright scarlet on the 
upper side before falling in the autumn. 


Flowers — Apearing in May and early June when the leaves are about half 
grown, yellowish green, polygamo-dioecious, borne on long, slender, hairy 
peduncles. Staminate flowers in dense, many-flowered heads. Calyx 
tubular, minutely 5-lobed. Petals ligulate, acute, thick. Stamens 5-10, 
exserted in the sterile flower, sessile or wanting in the fertile flower. 
Fertile flowers in bracteolate clusters of 3. Calyx cylindrical, shallowly 
5-lobed. Petals ovate, obtuse, blunt, much shorter than the calyx-tube. 
Pistil consisting of an inferior 1—2-celled ovary surmounted by a terete, 
pointed style stigmatic toward the tip. 


Fruit — An ovoid, dark blue drupe, from 14-24 of an inch long, borne on 
long, slender peduncles in clusters of 1-3, ripening in October. Flesh 
thin, acid. Pit ovoid, slightly compressed, with 10-12 low, longitudinal 
ribs. 


Winter characters — Twigs slender, smooth, grayish to reddish brown, with 
numerous lateral, short, slow-growing spurs crowded with leaf-scars. Pith 
diaphragmed-stuffed. Buds ovate, acute, smooth, reddish brown. about 
% of an inch long, with 3-5 visible scales. Mature bark thick, grayish, 
divided by deep fissures and interrupted ridges into quadranglar or 
hexagonal blocks, resembling alligator skin. 


Habitat — This species is widely disseminated by birds and grows on a variety 
of habitats. It attains its best development along stream courses and 
about the margins of ponds and sluggish streams, but thrives on hillsides 
and in abandoned pastures. 


Range — Southern Maine westward through southern Ontario to central 
Michigan and southeastern Missouri, southward to Florida and eastern 
Texas. Zones A, B, and C. 


Uses — A timber species of secondary importance. Wood heavy, soft, strong, 
very tough, not durable, difficult to season, pale yellow or nearly white 
with thick, paler sapwood. Largely used as ‘‘thin’’ lumber in the manu- 
facture of egg- and orange-crates. The toughness of the wood renders it 
valuable for wheel hubs, rollers, etc. When treated, it is suitable for 
railroad ties. 
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Rhododendron, Great Laurel 


Rhododendron maximum bL. 


1. A flowering branch x % 4. Fruit, lateral view x 1% 
2. A flower, lateral sectional view x 2 ®. Seed x 15 
3. A branch showing mature leaves and fruit 

x 4 
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ERICACEAE 


Rhododendron maximum L, 


Rhododendron, Great Laurel 


Habit — A shrub 5-12 feet tall, or southward in the mountains becoming a 
bushy tree 30-35 feet in height with a trunk 10-12 inches in diameter. 
Trunk generally short, crooked, ascending or often prostrate. Branches 
stout, contorted, forming a bushy, round-topped crown. 


Leaves — Alternate, persistent, clustered near the branch-tips, ovate-lanceo- 
late or obovate-lanceolate, 4-12 inches long, 144-214 inches wide, acute 
at the apex, cuneate or rounded at the base, entire and somewhat revolute 
on the margin, at maturity thick, coriaceous, dark green and lustrous 
above, pale whitish below, borne on stout petioles 1-114 inches in length. 


Flowers — Appearing in June and July from separate flower-buds formed the 
previous summer, showy, perfect, pale rose to white in color, borne on 
slender, glandular-pubescent, pink pedicels in 16—24-flowered umbellate 
clusters 4—5 inches in diameter. Calyx light green, puberulous, persistent 
in fruit, with 5 oblong, rounded, rather remote lobes. Corolla campanu- 
late, puberulent in the throat, gibbous posteriorly, cleft to the middle 
into oval, rounded lobes, the upper one yellow-spotted on the inner face. 
Stamens 8-12, of varying length, consisting of filaments which are flat- 
tened below and bearded with stiff white hairs, and white, oval anthers. 
Pistil consisting of an ovate, green, glandular-pubescent ovary, termi- 
nated by an elongate, slender, declined style, and terminal, scarlet stigma. 


Fruit — An oblong-ovoid, dark reddish brown, glandular-hispid capsule, about 
1% of an inch long, subtended at the base by the persistent calyx and 
crowned with the persistent style. In the autumn the capsule splits 
septicidally into 5 carpels which separate from the persistent central axis 
and open down the inner side. Seeds oblong, flattened, winged at the 
ends. Capsules persist on the twigs until the following season. 


Winter characters — Twigs stout, dark green, glabrous, becoming bright red- 
dish brown the second year. Leaf-buds conical, dark green, covered with 
many closely imbricated scales. Flower-buds usually terminal, cone- 
shaped, 1-11%4 inches long, covered with many imbricated, ovate scales. 
Mature bark thin, reddish brown, peeling off at the surface into thin 
scales. 


Habitat — At the northern limits of its range, confined to cold, springy 
swamps. Farther south it is found in moist, shady situations along the 
precipitous banks of mountain streams and in hilly woods at elevations 
up to 3000 feet. 


Range — Nova Scotia westward to the northern shores of Lake Erie, south- 
ward along the mountains to Georgia and Alabama. Zones A and B. 


Uses — The Great Laurel is of distinct ornamental value because of its large, 
coriaceous, persistent leaves and showy flowers. It is often collected in 
carload lots directly from the woods and used extensively in moist, pro- 
tected situations in park planting. Like the Mountain Laurel, it will 
not thrive on limestone soils. Wood heavy, hard, close-grained. Occa- 
sionally used in engraving as a substitute for boxweod, for tool 
handles, ete. 
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ERICACEAE 
Kalmia latifolia L. 


Mountain Laurel 


Habit — Generally a shrub 5-20 feet in height with a stem 1-6 inches in 
diameter, farther south at its optimum range occasionally 30-40 feet in 
height with a trunk 18-20 inches through. Trunk short, stout, often 
oblique, usually forking into a number of divergent branches which form 
a compact, round-topped crown. 


Leaves — Alternate or occasionally opposite or in whorls of 3, persistent, 
oblong or elliptic-lanceolate, 3-4 inches long, acute and sometimes bristle- 
tipped at the apex, cuneate at the base, entire, at maturity thick, coria- 
ceous, dark green and rather dull above, yellowish green and paler below, 
borne on stout petioles about 34 of an inch in length, falling during 
their second summer. 


Flowers — Appearing in May and June from separate flower-buds formed the 
previous summer, showy, perfect, borne on red or green scurfy pedicels 
in terminal, compound, many-flowered corymbs about 4 inches in diameter. 
Calyx divided nearly to the base into 5 narrow, acute, green lobes which 
persist in fruit. Corolla white or rose-colored, rotate, with 10 pouches 
below the 5-parted limb. Limb divided into 5 ovate, acute lobes. Stamens 
10, hypogynous, shorter than the corolla, with filiform filaments and 
oblong anthers. Prior to anthesis the anthers are held in the corolla- 
pouches. At anthesis the ‘‘bowed’’ filaments straighten elastically, rais- 
ing the anthers aloft and catapulting the pollen from terminal pores. 


Fruit — A globose, glandular-hispid, slightly 5-angled and 5-celled, woody 
capsule, about 3/16 of an inch in diamter, crowned by the persistent 
style and subtended at the base by the persistent calyx, maturing in 
September and October. At maturity the capsule splits septicidally into 
5 carpels which separate from the persistent central axis and open down 
the inner side by a narrow suture. Mature capsules persist on the plant 
until the following year. Seeds oblong, numerous, minute, winged. 


Winter characters — Twigs reddish green and lustrous, becoming bright red- 
dish brown the second year. Twig-tips often winter killing. Leaf-buds 
ovate, small, acute, axillary. Flower-buds clustered above the leaf-bud, 
stouter, covered by numerous, glandular-pubescent scales. Mature bark 
thin, reddish brown, dissected by longitudinal fissures into narrow ridges 
which flake into long scales at the surface. 


Habitat — At the northern limits of its range, mainly confined to low, rich 
bottom-lands, farther south thriving on rich, rocky hillsides, often ascend- 
ing to elevations of several thousand feet and covering extensive tracts 
in deciduous forests with a dense, almost impenetrable thicket. 


Range— New Brunswick westward through southern Ontario and Ohio, 
southward along the mountains into the Gulf States. Zones A and B. 


Uses— One of the most attractive shrubs of the eastern United States, 
especially when it is covered with showy clusters of white or pink blos- 
soms. It is easily raised from seed and may be readily transplanted. It 
will not thrive on limestone soils. The addition of leaf-mold as a top 
dressing to the soil is recommended. Hardy in shady or open situations 
in central and southern New York. 
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Persimmon 
Diospyros virginiana L. 


. Portion of twig showing pistillate flowers 


and immature leaves x % | ; 
A pistillate flower, lateral sectional view 
x 2 


_ Portion of twig, showing staminate flowers 


and immature leaves x % 


. A staminate flower, lateral sectional view 
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A branch showing mature leaves and fruit 
x &% 


_ Fruit in cross section, apical view x % 
’ Fruit in cross section, lateral view x % 
. Seed, lateral view x 1 

_ Winter twig x % 
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EBENACEAE 
Diospyros virginiana L. 
Persimmon 


Habit — A small tree 40-50 feet in height with a trunk diameter of 6-12 
inches, under optimum conditions occasionally 100 feet tall with a trunk 
2-3 feet in diameter, Trunk slender, tapering, continuous into the crown, 
short or in forest grown specimens often free of branches for 60—70 feet. 
Crown cylindrical, with slender, spreading or drooping branches, becom- 
ing broad and round-topped with age. 


Leaves — Alternate, ovate or oval, 3-7 inches long, acuminate at the apex, 
rounded or subcordate at the base, entire, at maturity thick, coriaceous, 
dark green and lustrous above, paler and pubescent beneath, borne on 
stout, pubescent petioles 44-1 inch in length. 


Flowers — Appearing in May and June on the shoots of the year when the 
leaves are partly grown, yellowish green, dioecious, the staminate in 
2-3-flowered, pubescent, pedunculate cymes, the pistillate solitary and 
borne on short, recurved pedicels. Calyx deeply 4-lobed the lobes ovate, 
acute, accrescent under the fruit. Corolla tubular or somewhat urceolate,,. 
with 4 short, reflexed lobes at the top. Stamens 16 im the staminate 
flower, inserted in 2 sets, with short filaments and sagittate anthers; 
stamens 8 in the fertile flower, generally abortive. Pistil consisting of a 
conical ovary which is pilose toward the top, surmounted by 4 slender 
styles bearing 2-lobed stigmas. 


Fruit — A depressed-globose or somewhat obovate-oblong, glaucous, pale 
orange-colored and often red-checked berry, 1-11%4 inches in diameter, 
subtended by the four, accrescent calyx-lobes, borne on a short, thick, 
woody stalk. Seeds 1-8, oblong, compressed, embedded in the juicy, 
astringent flesh which becomes sweet and yellowish brown as the fruit 
ripens in the late fall. 


Winter characters—-Twigs slender, astringent, pubescent or glabrous, 
orange-lenticellate, grayish or light brown becoming darker the second 
year. Terminal bud absent. Lateral buds ovate, acute, about % of an 
inch long, covered by 2 dark reddish brown or purplish scales. Mature 
bark thick, dark reddish brown to dark gray or nearly black, divided by 
deep fissures into small blocks which are scaly at the surface. 


Habitat — Dry sandy soils in open woods, or on the deep moist soils of river 
bottoms, especially in the South. 


Range — Connecticut westward to southern Iowa, south to Florida and Texas. 
Restricted in New York State to the vicinity of New York City. Zone A. 


Uses — Wood hard, heavy, fine-textured, dark brown or nearly black with 
thick, paler sapwood. Used in the manufacture of shoe lasts, shuttles, 
sporting and athletic goods, etc. The fruit which is edible but very 
variable in its astringent qualities, is to be found in the markets of our 
southern cities in season. 


\ SIS 
hea \ i NY 
1 Xt = \\ 
| | >; & 
i \ 


White Ash 
Fraxinus americana L. 


1. A twig-tip showing staminate inflorescences 4. A pistillate flower, lateral view x 5 
and immature leaves x 

2. A staminate flower, lateral view x 5 

3. 


Portion of twig showing pistillate inflores- 
cence x 1 


5. A mature leaf x % 


Ye 
6. Portion of fruit cluster x %4 
7. Winter twig x 
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OLEACEAE 


Fraxinus americana L. 


White Ash 


Habit — A valuable timber species attaining a height of 70-80 feet with a 


trunk diameter of 2—3 feet, under favorable conditions sometimes 120 feet 
in height with a trunk 5—6 feet in diameter. In the forest the trunk is 
tall, straight, and massive, and bears a narrow, reduced, pyramidal crown. 
When growing in the open the crown is broadly pyramidal or oblong and 
round-topped, and often extends nearly to the ground. 


Leaves — Opposite, odd-pinnately compound, 8—15 inches long, borne on stout, 


grooved petioles, consisting of 5-11 stalked leaflets arranged, except for 
the terminal, in pairs along the rachis. Leaflets ovate to ovate-lanceolate, 
generally faleate, 3-5 inches long, attenuate at the apex, unequally 
cuneate or rounded at the base, obscurely crenulate-serrate, at maturity 
thick, dark green, glabrous and often somewhat lustrous above, pale 
white and glabrous or pubescent below. 


Flowers — Appearing in May before the leaves, dioecious, the staminate in 


dense, purplish red clusters, the pistillate in rather open panicles. Calyx 
campanulate, inconspicuous and obscurely 4-lobed in the sterile flower, 
conspicuous and deeply 4-lobed in the fertile flower. Corolla lacking. 
Stamens 2 (occasionally 3), with large oblong-ovate, apiculate anthers 
and short filaments. Pistil consisting of an ovate ovary contracted above 
into an attenuate style bifurcated into stigmatic lobes. 


Fruit — An oblong or linear-spatulate, light brown samara, 1-2 inches long, 


consisting of a basal, terete, many-rayed, seed-bearing portion prolonged 
above into a wing which is pointed or emarginate at the apex and about 
% of an inch in diameter. The samaras are borne in dense, drooping 
panicles 5-7 inches long which generally persist into the winter. 


Winter characters — Twigs opposite, stout, flattened at the nodes, glabrous, 


lustrous or covered with a slight bloom, grayish brown, marked with 
scattered pale lenticels and prominent, semi-orbicular leaf-scars. Termi- 
nal bud hemi-spherical or broadly ovate and obtuse, rusty-brown to 
brownish black, scurfy or slightly downy, about 144 of an inch long. 
Visible scales 2-3 pairs. Lateral buds smaller, with blunter bud-scales. 
Superposed buds present on vigorous shoots. Mature bark rather thick, 
grayish brown, divided by deep narrow fissures into anastomosing ridges 
which are flattened, transversely checked, and scaly at the surface. 


Habitat — Attains its best development in rich, moist, well-drained woods in 


admixture with other species. Common in rolling country in fields, pas- 
tures, and along fence rows and stream courses. 


Range — Nova Scotia westward through southern Canada to Minnesota, south 


to Florida and eastern Texas. Zones A, B, C, and D. 


Uses — A valuable timber species. Wood hard, heavy, strong, close-grained, 


tough, elastic, brown with wide, paler sapwood. Extensively used in the 
manufacture of tool handles, agricultural implements, furniture, automo- 
biles, refrigerators, woodenware, novelties, etc. White Ash is of rapid 
growth, relatively immune from fungal diseases, and is to be recommended 
for reforestation in admixture with other species. Often planted as a 
shade and ornamental tree and hardy under adverse conditions. 
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Red Ash 


Fraxinus pennsylvanica Marsh. 


. A twig-tip showing staminate inflorescence 
and unfolding leaf-buds x 1 

A staminate flower, lateral view x 5 

Portion of twig showing pistillate inflores- 
cence x 1 


[Fraxinus pubescens Lam.] 


4. A pistillate flower, lateral view x 5 
o. 
6 
7 


A mature leaf x % 


. Portion of fruit cluster x % 
. Winter twig x %4 
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OLEACEAE 


Fraxinus pennsylvanica Marsh. [Fraxinus pubescens Lam.] 


Red Ash 


Habit — A small or medium-sized tree generally 30-60 feet in height with a 
trunk diameter of 6-18 inches, under favorable conditions occasionally 
70 feet in height and 3-4 feet in diameter. Bole similar to that of White 
Ash but more slender and sometimes buttressed at the base. Crown com- 
pact, irregular, consisting of numerous, upright branches. 


Leaves — Opposite, odd-pinnately compound, 7-12 inches long, borne on stout, 
pubescent petioles, consisting of 7-9 stalked leaflets arranged, except for 
the terminal, in pairs along the pubescent rachis. Leaflets oblong- 
lanceolate to ovate, 3-5 inches long, attenuate at the apex, unequally 
cuneate at the base, obscurely serrate, at maturity thin, light yellow- 
green and glabrous above, pale silky-pubescent below. 


Flowers — Appearing in May before or with the leaves, dioecious, the stami- 
nate in dense, purplish red clusters, the pistillate in open, greenish red 
panicles. Calyx cup-shaped, minute, obscurely toothed in the staminate 
flower, urceolate, more prominently lobed and closely appressed to the 
ovary in the pistillate flower. Corolla lacking. Stamens 2, with linear- 
oblong, apiculate anthers and short filaments. Pistil consisting of an 
ovate ovary prolonged above into an elongated style bifurcated at the 
apex into green stigmatic lobes. 


Fruit — An oblong-spatulate or spatulate, light brown samara, 1-2 inches 
long, consisting of a slender, basal, terete, many-rayed body prolonged 
above into a thin, decurrent wing with rounded or acute apex. Wing as 
long or longer than the body. Samaras borne in open, pubescent panicles 
which persist into the winter. 


Winter characters — Twigs opposite, rather slender, flattened at the nodes, 
ashy-gray or pale reddish brown, generally densely velvety-pubescent and 
marked with conspicuous semi-circular leaf-scars. Terminal bud ovate, 
acute, rusty-brown and tomentose, smaller than that of White Ash. 
Lateral buds smaller, with rounded bud-seales. Visible scales 2 pairs. 
Mature bark thin, grayish brown, similar to that of White Ash but more 
shallowly furrowed. 


Habitat — Swampy situations along sluggish rivers and lakes, often on lands 
inundated for a portion of each year, occasionally at higher elevations 
along stream courses. 


Range — New Brunswick westward through southern Ontario to Minnesota, 
southward into the Gulf States. Zones A, B, and C. 


Uses — Wood hard, heavy, medium strong, brash, light brown with thick, 
paler sapwood. Inferior to that of White Ash but used for the same 
purpose and often confounded with it in the trade. Occasionally planted 
for ornament but not superior to White Ash except on moist sites. 
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. A staminate flower, lateral view x 5 


Green Ash 


Fraxinus pennsylvanica, var. lanceolata (Borkh.) Sarg. [Fraxinus lanceolata 
Borkh.; Fraxinus viridis Michx. f.] 


Portion of twig showing staminate inflores- +. A pistillate flower, lateral view x 5 
cence x 1 5. A mature leaf x % 
64. Portion of fruit cluster x % 
Portion of twig showing pistillate inflores 7. Winter twig x % 
cence x 1 
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OLEACEAE 


Fraxinus pennsylvanica, var. lanceolata (Borkh.) Sarg. [Fraxinus lanceolata 
Borkh.; Fraxinus viridis Michx. f.] 


Green Ash 


Habit — Similar to that of Red Ash. A small or medium-sized tree 30-60 
feet in height with a trunk diameter of 1-3 feet. In the open the crown 
is broad and round-topped, and extends to within 6-8 feet of the ground. 
Trees in bottom-land forests have slender boles and high, reduced crowns. 


Leaves — Opposite, odd-pinnately compound, 8—12 inches long, borne on stout, 
glabrous petioles, consisting of 5-9 stalked leaflets arranged, except 
for the terminal, in pairs along the smooth rachis. Leaflets lanceolate 
or ovate-lanceolate, 3-5 inches long, attenuate at the apex, cuneate at the 
base, sharply serrate, at maturity thin, bright green, glabrous, and some- 
what lustrous on both sides. 


Flowers — Appearing in May before or with the leaves, dioecious, the stami- 
nate in purplish red clusters which are usually less dense than those of 
Red Ash, the pistillate in open, greenish red panicles. Calyx cup-shaped, 
obscurely toothed in the staminate flower, cup-shaped with jagged, more 
prominent lobes in the pistillate flower. Corolla lacking. Stamens 2, with 
linear-oblong, emarginate anthers and short filaments. Pistil consisting 
of an ovate ovary prolonged above into an elongated style bearing 2 
stigmatic lobes at the apex. 


Fruit — Similar to that of Red Ash. An oblong-spatulate or spatulate, light 
brown samara, 1—2 inches long, with slender, terete, many-rayed body and 
terminal, decurrent wing. Fruiting panicles open, glabrous, persisting 
into the winter. 


Winter characters — Twigs opposite, rather slender, spreading, flattened at 
the nodes, glabrous, ashy-gray, marked by scattered lenticels and semi- 
circular leaf-scars. Terminal bud ovate, acute, flattened, rusty-tomentose, 
larger than the lateral buds. Visible scales 2 pairs. Mature bark thin, 
ashy-gray, with narrow fissures and narrow, anastomosing ridges. 


Habitat — Similar to that of Red Ash. Damp situations along stream courses, 
lake shores and bottom-lands. 


Range — New York westward through the Lake States to Saskatchewan and 
the eastern slopes of the Rocky Mountains, southward into the Gulf and 
Border states. Rare in the eastern part of its range but common in the 
Mississippi basin. Zones A, B and C. 


Uses — Wood hard, heavy, strong light brown with thick, paler sapwood. 
Used for the same purposes as that of White Ash and not distinguished in 
the trade. Extensively planted as a shade and ornamental tree through- 
out the Central States. 


. Portion of twig showing staminate inflores- 4. 


Black Ash 


Fraxinus nigra Marsh. [Fraxinus sambucifolia Lam.] 


A pistillate flower, lateral view x 95 
cences xX 5. A mature leaf x % 
A staminate flower, lateral view x 5 6. Portion of fruit cluster x % 
Portion of twig showing pistillate inflores- 7. Winter twig x % 
cence x 1 
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OLEACEAE 


Fraxinus nigra Marsh. [Fraxinus sambucifolia Lam. ] 


Black Ash 


Habit — Generally a medium-sized tree 40-70 feet in height with a trunk 
diameter of 1-1% feet, under optimum conditions occasionally 80-90 feet 
tall with a diameter of 30 inches. Trunk tall, slender, bearing a high, 
narrow, shallow crown of numerous, ascending branches. In the open 
the tree is usually shorter with a round-topped crown which extends 
nearly to the ground. 


Leaves — Opposite, odd-pinnately compound, 10-16 inches long, borne on 
stout pale petioles, consisting of 7-11 leaflets sessile and arranged in pairs 
along the rachis except for the stalked terminal one. Leaflets oblong- 
lanceolate, 3-5 inches long, acute at the apex, unequally cuneate or 
rounded at the base, remotely serrate, at maturity thin, dark green and 
glabrous above, paler and glabrous below aside from tufts of rufous hairs 
along the midrib. 


Flowers — Appearing in May before the leaves, polygamous the staminate in 
dense, dark purplish clusters, the pistillate in elongate, rather open pani- 
eles. Perianth wanting. Stamens 2, with large, oblong, apiculate, dark 
purple anthers and short filaments. Pistil consisting of an ovate, gla- 
brous ovary which gradually narrows above into a slender style bifur- 
cated at the apex into broad, purple stigmas. Two stamens or staminodia 
are usually inserted below the pistil. 


Fruit — A lanceolate-oblong or linear-oblong, light brown samara, 1-2 inches 
long, consisting of a basal terete or somewhat flattened, seed-bearing por- 
tion terminated above by a conspicuously notched wing. The samaras 
are borne in open panicles and mature in early autumn. 


Winter characters — Twigs stout, glabrous, ashy-gray or pale orange, marked 
by conspicuous, scattered lenticels and large, suborbicular leaf-scars. 
Terminal bud ovate, acute, black, %4-3¢ of an inch long. Lateral buds 
broadly ovate, acute, dark brownish black and slightly puberulous, much 
smaller than the terminal bud. Visible bud-seales 1-2 pairs. Mature 
bark thin, ashy-gray to nearly black, divided by shallow anastomosing 
fissures into narrow, scaly and somewhat corky ridges. 

Habitat —In low, wet woods on bottom-lands or along sluggish rivers, at 
higher elevations along cold, mountain streams and in deep, poorly 
drained swamps. 

Range — Southern Newfoundland westward through Canada and the northern 
border states to Manitoba and North Dakota, southward at higher eleva- 
tions to Virginia and Arkansas. Zones A, B, C, and D. 

Uses — Wood heavy, rather soft and weak, tough, coarse-grained, durable, 
dark brown with thin, paler sapwood. Because of its toughness the wood 
is used for hoops, chair bottoms, baskets, and for interior finish in houses. 
This species is occasionally grown ornamentally in swampy situations but 
is not to be recommended for this purpose. 


POO DO 


Paulownia 


Paulownia tomentosa (Thunb.) Steud. [Bignonia tomentosa Thung.; Paul- 
ownia imperialis Sieb. and Zue.] 


A portion of an inflorescence x % 5. Capsule, cross section, showing placentae 
. A flower, lateral sectional view x 1 and seeds x % 

. A mature leaf x % 6. Winged seed, lateral view x 5 

. Cluster of capsules x %4 7. Winter twig x % 
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SCROPHULARIACEAE 


Paulownia tomentosa (Thunb.) Steud. [Bignonia tomentosa Thung.; Paul- 
ownia imperialis Sieb. and Zuc.] 


Paulownia 


Habit — A low, wide-spreading tree 20-40 feet in height with a trunk 1-3 
feet in diameter. Bole short, dividing 5-8 feet above the ground into a 
few stout, spreading limbs which form a broad, flat-topped crown. 


Leaves — Opposite, broadly ovate, 5-8 inches long or on vigorous shoots much 
larger, acuminate at the apex, cordate at the base, entire or 3-lobed, at 
maturity thick, dark green and nearly smooth above, paler and tomentose 
beneath, borne on stout, terete petioles 3—5 inches in length. 


Flowers — Appearing in May before the leaves unfold, perfect, showy, frag- 
rant, 144-2 inches long, borne on stout, pubescent pedicels in terminal, 
upright panicles, 8-12 inches long. Calyx rusty-tomentose, deeply 5-cleft, 
persistent in fruit, the lobes short and acteu. Corolla pale violet, pubes- 
cent without, irregular, the tube enlarged above and divided into 5 spread- 
ing, rounded, somewhat unequal lobes. Stamens 4, inserted on the corolla 
tube, included, didynamous, with slender filaments and wide-spreading 
anther-sacs. Pistil consisting of an ovate, 2-celled ovary surmounted by 
a filiform style somewhat thickened at the apex and stigmatic on the 
inner side. 


Fruit — A leathery, olive-brown or bronze, broadly ovoid, pointed capsule, 
1-2 inches long, *4—1 inch thick, shallowly longitudinally grooved on 
either side, subtended by the persistent calyx. At maturity the capsule 
opens by 2 loculicidal sutures to set free the numerous, small, lace-winged 
seeds. Opened capsules persist on the branches throughout the winter. 


Winter characters — Twigs stout, glabrous, greenish brown, conspicuously 
marked with large, nearly orbicular, elevated leaf-scars and prominent 
lenticels, at length dark brown. Flower-buds ellipsoid, pubescent, nearly 
14 of an inch long, preformed the previous season, borne in large, upright, 
paniculate clusters. Leaf-buds semi-circular, compressed, light brown, % 
of an inch long, the bud-seales spreading at the apex of the bud. Pith 
diaphragmed. Mature bark rather thick, dark grayish brown, mottled 
with shallow, grayish white, anastomosing fissures. 


Habitat — In waste places about the habitations of man. Prefers deep, rich, 
moist soils. 


Range— New York City southward to Florida and western Texas. Intro- 
duced from the Orient and now naturalized as far north as the latitude 
of New York City. Zone A. 


Uses — Propagated in the eastern United States for its large, showy, fragrant 
flowers and large leaves which give a tropical effect. It will not flower 
beyond the latitude of New York City. Farther north it usually winter- 
kills to the ground each season but will continue to send up vigorous 
sprouts for a number of years. The soft, light wood is prized in the 
Orient. 
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Indian Bean 


Catalpa, 
Catalpa bignonioides Walt. [Catalpa Catalpa (L.) Karst.] 
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BIGNONIACEAE 
Catalpa bignonioides Walt. [Catalpa Catalpa (L.) Karst. ] 


Catalpa, Indian Bean 


Habit — In New York State generally a small tree 20—40 feet in height with 
a trunk 6-15 inches in diameter, farther south in its natural range occa- 
sionally 60 feet in height with a trunk diameter of 3-4 feet. Bole short, 
bearing a high, broad, symmetrical crown consisting of coarse, sparse 
branches and dense foliage. 


Leaves — Opposite or 3 at a node, broadly ovate, 5-6 inches long, 4-5 inches 
wide, acute at the apex, rounded or cordate at the base, entire or some- 
times laterally lobed, at maturity thin, light green and glabrous above, 
paler and pubescent below, borne on stout, terete petioles 5-G inches in 
length. 


Flowers — Appearing in June and early July after the leaves, perfect, showy, 
borne on slender pubescent pedicels in terminal, many-flowered, compact 
panicles 8-10 inches long. Calyx green or purplish, % of an inch long, 
cleft nearly to the base into 2 broadly ovate, entire lobes. Corolla white 
spotted with purple, nearly 2 inches long, with broad, campanulate, flat 
tube and spreading 5-lobed limb. Tube marked on the inner surface of 
the lower side with 2 rows of yellow blotches following 2 parallel ridges. 
Stamens 2, slightly exserted, with flattened, twisted filaments and oblong 
anthers borne vis-a-vis on either side of the stigma. Pistil consisting of a 
sessile, ovoid, 2-celled ovary, abruptly contracted into an elongate, filiform 
style bifurcated at the tip into stigmatic lobes which are exserted above 
the anthers. 


Fruit — A linear, subterete, bright chestnut-brown capsule, 6—20 inches long, 
y%—-14 of an inch thick at the center and tapering toward each end. 
The capsules are borne in thick-stemmed, persistent panicles and remain 
closed and persist on the trees until spring, finally splitting into 2 con- 
cave valves before falling to set free the seeds. Seeds numerous, oblong, 
compressed, winged. The wings entirely surround the seed and are pro- 
duced longitudinally into fringed ends. 


Winter characters — Twigs stout, lustrous or somewhat glaucous, yellowish 
brown, marked by numerous, large lenticels and raised, circular leaf- 
scars, usually winter-killing at the tip in New York State. Terminal bud 
absent. Lateral buds minute, hemi-spherical, chestnut-brown, imbedded 
in the bark, with loosely imbricated bud-scales. Pith large, white, homo- 
geneous or chambered at the nodes. Mature bark thin, light brown tinged 
with red, divided by shallow fissures into large, thin irregular scales. 


Habitat —In New York State an ‘‘escape’’ in rich, moist soils about the 
habitations of man, in its natural range along stream courses and river 
banks, more rarely in drier situations. 


Range — Western Georgia and Florida westward through Alabama and Mis- 
sissippi. Now extensively propagated in all parts of the United States 
east of the Rocky Mountains and hardy as far north as central New 
England. Zones A and B. 


Uses — Wood light, soft, not strong, coarse-grained, very durable in contact 
with the soil, light brown with narrow, nearly white sapwood. Used for 
railroad ties, fence posts, poles, ete. Extensively propagated for orna- 
ment in the parks and gardens of the eastern United States and in 
Europe. 
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Hardy Catalpa, Cigar Tree 


Catalpa speciosa Warder. 
A portion of an inflorescence X 1% 4, 
A flower, lateral sectional view xX 34 5 
A mature leaf x % 6. 
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_ Winged seed x %& 
Winter twig x 2 
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BIGNONIACEAE 


Catalpa speciosa Warder. 


Hardy Catalpa, Cigar Tree 


Habit — In New York State generally a small or medium-sized tree 25-50 feet 
in height with a trunk 6-15 inches in diameter, farther west in the Ohio 
basin reaching a height of 100 feet with a trunk diameter of 4 feet. In 
the open the bole is short and bears a broad, spreading crown. Trees in 
the forest possess tall, straight trunks and reduced crowns. 


Leaves — Opposite or 3 at a node, broadly ovate, 8-14 inches long, 6-8 inches 
wide, acuminate at the apex, rounded or cordate at the base, entire or 
with 2-3 lateral teeth, at maturity thick, firm, dark green above, paler 
and soft pubescent below, borne on stout, terete, pubescent petioles 4-6 
inches in length. 


Flowers — Appearing in June and early July after the leaves, perfect, showy, 
borne on slender, purple pedicels in terminal, open, few-flowered panicles 
5-6 inches long. Calyx purple about % of an inch long, divided to the 
base into 2 ovate, apiculate divisions. Corolla white, spotted with purple, 
2-2% inches long, with broad, campanulate, flat tube and spreading, 
5-lobed limb. Tube marked on the inner surface of the lower side with 2 
rows of yellow blotches following 2 parallel ridges. Stamens 2, slightly 
exserted, with flattened, twisted filaments and oblong anthers borne vis- 
‘a-vis on either side of the stigma. Pistil consisting of a sessile, ovoid, 
2-celled ovary abruptly contracted above into a slender glabrous style 
bearing 2 stigmatic lobes at the apex. 


Fruit — A linear, subterete, dark brown capsule 8-20 inches long, %4—%4 of 
an inch thick at the center and tapering toward each end. The capsules 
are borne in thick-stemmed persistent panicles and remain closed and 
persist on the trees most of the winter, eventually splitting into 2 concave 
valves before falling to loose the seeds. Seeds numerous, oblong, com- 
pressed, winged. The wings entirely surround the seed and are produced 
longitudinally into fringed ends. 


Winter characters — Twigs stout, smooth or somewhat downy, often covered 
with a slight bloom, reddish or yellowish brown, marked by numerous, 
conspicuous lenticels and raised, circular leaf-scars, usually winter-killing 
at the tip in New York State. Terminal bud absent. Lateral buds 
minute, hemispherical, chestnut-brown, imbedded in the bark. Bud-scales 
loosely imbricated. Pith large, white, homogeneous or chambered at the 
nodes. Mature bark, thin, reddish or grayish brown, broken by shallow 
fissures into longitudinal, flat ridges. 


Habitat — Prefers rich, moist soils along stream courses and on bottom-lands. 
In New York State it occasionally becomes naturalized about door-yards 
and abandoned homes. 


Range — Restricted in its natural range to central and southern Indiana and 
Illinois, eastern Missouri, northeastern Arkansas and western Kentucky 
and Tennessee. Now widely propagated for ornament and timber in the 
eastern United States. Zones A, B, and C 


Uses — Wood light, soft, not strong, coarse-grained, very durable in contact 
with the soil, light brown with thin, nearly white sapwood. Used for 
railroad ties, fence posts, poles, ete. A profitable tree to grow in sections 
where the climate is not too rigorous, but not to be recommended for 
planting in New York State. Propagated as an ornamental tree both here 
and abroad. 


Nannyberry, Sheepsberry 
Viburnum Lentago L. 


1. A branch showing inflorescence and mature 4. fruit, lateral sectional view x 2 
leaves x 4 5. Pit, lateral view x 2 
2. A flower, lateral sectional view x 5 6. Winter twig x %4 
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3. A fruit cluster x % 
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CAPRIFOLIACEAE 
Viburnum Lentago L. 


Nannyberry, Sheepsberry 


Habit — Generally a shrub 10-15 feet in height, occasionally a bushy tree 
20-30 feet in height with a trunk diameter of 6-10 inches. Trunk gener- 
ally short, soon breaking up into slender, ascending, tortuous branches 
which form a wide, rounded top. 


Leaves — Opposite, ovate to oval, 244-5 inches long, abruptly acuminate at 
the apex, narrowed or rounded at the base, sharply and finely serrate on 
the margin, at maturity thick, bright green and lustrous above, yellowish 
green, dark punctate, and smooth below, borne on grooved, often winged 
petioles 1-114 inches in length. 


Flowers —- Appearing in May and early June after the leaves in dense, sessile, 
many-flowered, several-rayed, terminal cymes 3-5 inches broad. Calyx- 
tube narrowly ovoid, adherent to the ovary, with 5 minute, persistent 
lobes. Corolla pale cream-colored or white, rotate, deeply 5-lobed. 
Stamens 5, exserted, inserted at the base of the corolla and alternate with 
its lobes, with long slender filaments and yellow anthers. Pistil consist- 
ing of an inferior, 1-celled ovary surmounted by a short, conic style 
bearing 3 stigmatic lobes at the apex. 


Fruit — An oval, black or dark blue, thick-skinned, glaucous drupe, *5—-% 
of an inch long, borne on slender, reddish stalks in drooping clusters, 
ripening in September. Flesh juicy, sweet. Pit oval, flattened, granular. 


Winter characters — Twigs slender, somewhat scurfy, light red, with scat- 
tered orange-colored lenticels, ill-smelling when broken. Terminal flower- 
buds ovate, long acuminate, about %4 of an inch long, protected by a pair 
of opposite light red, scurfy-pubescent scales. Terminal-shoot buds lan- 
ceolate, otherwise similar to the flower-buds. Lateral buds lanceolate, 
appressed, much smaller than the terminal buds. Mature bark thin, red- 
dish brown, divided by shallow fissures into small, irregular, scaly plates. 


Habitat — In low, moist, fertile soils along stream courses and lake shores, 
occasionally in drier situations along fence rows. 


Range — Quebec westward to Manitoba, southward to Georgia and Oklahoma. 
Zones A, B, and C. 


Uses — Of no economic value except as an ornamental plant. Propagated in 
parks and private estates for its showy fragrant flowers, attractive foliage 
and showy, edible, autumnal fruit. 
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CAPRIFOLIACEAE 


Viburnum prunifolium L. 


Black Haw, Stag Bush 


Habit — A shrub or small tree 15-25 feet in height with a trunk diameter of 
3-6 inches, at its optimum range occasionally 35 feet in height with a 
trunk one foot in diameter. Trunk short, often crooked or inclined. 
Crown broad, round-topped, consisting of many rigid branches and spur- 
like branchlets. 


Leaves — Opposite, oval or occasionally ovate or obovate, 1-3 inches long, 
obtuse or somewhat acute at the apex obtuse or rounded at the base, 
finely serrate, at maturity firm, dark green and glabrous above, paler 
and glabrous or with axillary tufts of rusty tomentum below, borne on 
grooved, generally tomentose petioles 4%4—%4 of an inch long. 


Flowers — Appearing in May after the leaves on slender pedicels in dense, 
many-flowered, sessile, terminal cymes 3—4 inches broad. Calyx-tube nar- 
rowly ovate, adherent to the ovary, with short rounded lobes. Corolla 
white, rotate, about 14 of an inch in diameter, divided deeply into 5 
oval lobes. Stamens 5, exserted, inserted at the base of the corolla and 
alternate with its lobes, with long slender filaments and yellow anthers. 
Pistil consisting of an inferior, 1-celled ovary surmounted by a thick, 
conic style terminated by a broad stigma. 


Fruit — An oval or slightly obovate, dark blue or nearly black, glaucous 
drupe, about % of an inch long, borne on slender, reddish stalks in 
drooping, few-fruited clusters, ripening in October. Flesh sweet and 
edible after the first autumnal frost. Pit oblong, compresser. 


Winter characters — Twigs rather slender, smooth and often covered with a 
slight bloom, gray tinged with red, marked by orange-colored lenticels 
and lunate leaf-scars. Spine-like branch spurs usually very numerous. 
Terminal flower-buds ovate, obtuse, about 4% of an inch long, protected 
by a single pair of rusty pubescent scales. Terminal-shoot buds lanceo- 
late, otherwise similar to the flower-buds. Lateral buds ovate-lanceolate, 
flattened, appressed to the twig, about %4 of an inch long. Mature bark 
thin, reddish brown, divided by shallow fissures into irregular, warty 
scales. 


Habitat — Rather dry situations on gravelly hills, along fences and hedge 
rows, and about the margins of woods, often forming extensive thickets 
on abandoned lands. 


Range — Central New England and New York southward to Georgia and 
Arkansas. Zones A and B. 


Uses— The Black Haw is used as an ornamental plant throughout the 
arboretums and parks of eastern United States and Europe. The bark 
of the roots has medicinal value. 
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CONSPECTUS 


OF THE FAMILIES AND GENERA WHICH INCLUDE THE NATIVE AND 
NATURALIZED TREES OF NEW YORK STATE WITH 


ANALYTICAL KEYS 
LEADING TO THE SPECIES 


CLASS I. GYMNOSPERMAE 
NAKED-OVULED PLANTS 


Flowering plants in which the seeds are borne naked upon the 
face of a scale and not inclosed in a ripened ovary or pericarp. 
The ovuliferous scales are usually aggregated into cones, the scales 
of which spread at maturity to permit the escape of the seeds. 
Gymnosperms are all woody and include trees, shrubs, and lanas. 
Formerly represented in large numbers during the Triassic and 
Jurassic periods of the Mesozoic, the group has waned in recent 
times to about four hundred and fifty species which are grouped in 
four orders, the Cycadales, Coniferales, Gingkoales, and Gnetales. 
Of these the Coniferales are most important because they include 
many forest trees which cover extensive tracts in temperate regions. 
The others are not represented among the native or naturalized 
trees of New York State. 


CONIFERALES. PINE ORDER 


1, Ovuliferous scales not forming a definite cone; seeds provided with a par- 


tiallvefieshy testa-or an “aril... ss ..:. .sncnce eee ee Taxaceae 
2. Ovuliferous scales aggregrated into definite cones; seeds ripening dry 
Pinaceae 


YEW FAMILY. TAXACEAE 


Represented by eleven genera and some one hundred odd species, 
grouped in two tribes, the Podocarpineae and the Taxineae. The 
Podocarpineae are characteristic of the southern hemisphere and 
include valuable timber trees. The Tazineae are chiefly inhabit- 
ants of the northern hemisphere and are represented in New York 
State by but the one species, Taxus canadensis Marsh., the Ground 
Hemlock. 

PINE FAMILY. PINACEAE 


The Pine family of twenty-nine genera and approximately two 
hundred and forty-five species includes the dominant conifers. 
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Aside from a few shrubs they are all arborescent and world-wide 
in distribution but with a preponderance of forms in the north 
temperate zone. Certain species form almost pure stands of ever- 
green forest which cover extensive tracts. 


Buds scaly. Leaves acicular, narrowly oblong, awl-shaped or scale-like, 
parallel-veined, solitary or fascicled, generally persistent. Flowers usually 
monoecious (dioecious in Juniperus), destitute of perianth, consisting of 
groups of sporophylls which are arranged spirally or cyclic in catkin-like 
clusters and bear ovules or pollen sacs on their faces; flowers usually sub- 
tended by an involucre of enlarged bud-scales; scales of male cone bearing 
2 anther sacs; scales of ovulate cones bearing 2 or more ovules on the inner 
face. Fruit a woody or rarely a fleshy (Juniperus) cone consisting of indu- 
rated or fleshy scales; seeds often winged, copiously albuminous; embryo axile, 
with 2 or more cotyledons. 


KEY TO THE GENERA PAGE 

1. Leaves spirally arranged or borne in fascicles........................-... 2 

(Meltesves alliopposite int palrsteayasewarsetee ete eke. Santas alee crates ciehe eae are eat 6 
Dibeayesacicular. born ini Tasciclesiormsaaeriepe acc eels eee icicle eit Pinus 345 

2. Leaves linear or filiform, fascicled or scattered.................-...00. 3 

3. Leaves fascicled on short spurs and scattered spirally on the growth of the 
Sexson es Tollam@erdeCiduous,: emma ee cee ties ee eras Larix 346 

3. Leaves spirally arranged; foliage persistent. .:.......-:....2-.0.4.-2-0- 4 

4. Leaves, 4-sided, harsh and prickly to the touch, not prominently white- 
Imed'on the lower) sides. Asst eee oo ikea ae oe eee Picea 347 

4. Leaves flattish, with soft feel, whitened along two prominent lines 

Ibeneats 28s yas A ee tee ee CRIS) ton manatee Mets 5 

5. Leaves jointed to persistent woody stalks; branchlets roughened by persistent 
leaf bases a's cid aci keacls secs gee ee Dae en see Tsuga 347 

5. Leaves sessile, leaving round leaf-scars on falling; branchlets smooth........ 
Abies 318 

6. Sprays flattened; branchlets appearing in one plane................... a 
6. Sprays not flattened; branchlets spreading.................... Juniperus 349 
7. Leaves of 2 sorts; young twigs prominently flattened............... Thuya 348 
7. Leaves all alike; young twigs not prominently flattened...... Chamaecyparis 349 


THE PINES. Genus PINUS (Tourn.) L. 


The genus Pinus is represented by evergreen trees and a few 
shrubs which are natives of the northern hemisphere and chiefly 
of temperate regions. Many species are of great economic impor- 
tance as timber trees and cover extensive tracts, often in nearly 
pure stands. About eighty species are recognized of which thirty- 
four are indigenous to the United States. Six species are found 
within the boundaries of New York State. 

Leaves evergreen, acicular, in fascicles of 2-5 which are borne on rudimen- 
tary branches in the axils of primary scale-leaves; fascicles arising from scaly 
buds, the scales. of which lengthen and form a more or less persistent sheath 
at the base of the fascicle. Flowers vernal, monoecious; staminate flowers 


clustered at the base of the growth of the season, each flower subtended by an 
involucre of 3-6 scale-like bracts; stamens numerous, spirally arranged and 
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imbricated, the 2 pollen sacs terminated by a crest-like, nearly orbicular 
connective; ovulate flowers conical or cylindrical, consisting of spirally 
arranged, imbricated, ovuliferous scales borne in the axils of non-accrescent 
bracts; ovules 2, inverted. Fruit a pendant, woody cone maturing at the end 
of the second or rarely of the third season, consisting of the enlarged and 
indurated scales of the ovulate flower which are thickened and sometimes 
awned at the end; at maturity the cone-scales dry out and spread to liberate 
the 2 nut-like, winged seeds; cotyledons 3-12, linear. 


KEY TO THE SPECIES PAGE 


1. Leaves in fascicles of 5; cones cylindrical, 4-10 inches long....... P. Strobus 77 
1. Leaves in fascicles of 2-3; cones conical or ovate-conical, 1-33 inches long. .2 
2: Deavesiun fasciclesol eo. aves site oe cyecls «100 ete mined rem eeteonre oe eee 
2. Lesives in’ fascicles: Ofy2.s:0..-csstexeeowte 85 so Sia eae Ce Crees 4 
3. Leaves somewhat rigid; cone-scales armed with stout prickles...... P. rigida 79 
3. Leaves flaccid; cone-scales armed with weak prickles ........... P. echinata 85 
4. Leaves 3-6 inches long 


4. Mesves.2=3 inches long s.cohcpret wciaes doe cin» ee eee ae eee 6 
5. Cone-scales unarmed; cones subterminal......................- P. resinosa 87 
5. Cone-scales with slender prickles; cones lateral................. P. echinata 85 
6. Leaves 3-1} inches long; cone-scales unarmed or at most with weak 
O)u Cel d (: nee aan Be ha ee roan tn tS acct, bi c/a!” P. Banksiana 83 


6. Leaves 13-3 inches long; cone-scales armed with slender prickles......... 
P. virginiana 81 


The various species of pines fall into two groups, the soft and 
the hard pines, which are characterized as follows: 
Soft Pines—— Wood soft, light, even-textured, with thin, nearly white 


sapwood; fascicle-sheaths deciduous; leaves with one 
vascular bundle. 


Hard Pines— Wood hard, heavy, coarse-grained, dark colored, often 
with thick sapwood; fascicle-sheaths persistent; leaves 
with two vascular bundles. 


THE LARCHES OR TAMARACKS. Genus LARIX (Tourn.) 
Adans. 


Larix is a genus of nine species of trees which are widely dis- 
tributed over the northern and mountainous regions of the north- 
ern hemisphere in both the New and Old World. They produce 
hard, heavy, strong and durable wood which is valuable for struc- 
tural purposes. Three species are indigenous to the United States, 
one of which, Larix laricina, oceurs in New York State. 

Leaves deciduous, narrowly linear, triangular or rarely 4-sided, rounded 
above, keeled and stomatiferous beneath, borne solitary in spirals on the 
leading shoots and in sheathless fascicles on short spurs on the older growth, 
turning yellow before falling in the autmun. Flowers solitary, terminal, 
monoecious, appearing with the leaves; staminate flowers oval, globose or 
oblong, yellow, sessile or stalked, consisting of numerous, spirally arranged 
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stamens, each with 2 pollen sacs and apiculate connective; ovulate flowers 
subglobose, consisting of a few or many, nearly orbicular, stalked, green, 
evuliferous scales subtended by scarlet, projecting, mucronate bracts; ovules 
2, inverted. Fruit an ovoid-oblong, woody, short-stalked, erect cone, maturing 
the first season; cone scales thin, concave, reduced to sterile bracts at the 
base of the cone; seeds nearly triangular, shorter than their wings; 
cotyledons 6. 


THE SPRUCES. Genus PICEA Link. 


The genus Picea consists of eighteen species confined wholly to 
the cooler parts of the north temperate and subarctic zones, often 
forming extensive forests on mountain slopes and plains. Seven 
species are native to North America, three of which occur in New 
York State. 


Leaves persistent, linear, 4-sided, stomatiferous on all faces, spirally 
arranged and coming out from all sides of the twig, or occasionally appearing 
2-ranked due to a twist in the petiole, articulated to persistent leaf-bases. 
Flowers terminal or in the axils of the upper leaves, monoecious, vernal; 
staminate flowers cylindrical, usually long-stalked and subtended at the base 
by accrescent bud-scales, consisting of numerous, spirally arranged stamens 
with 2 pollen sacs and connective produced distally into a broad, nearly cir- 
cular, toothed crest; ovulate flowers oblong, oval, or cylindrical, the ovuli- 
ferous scales rounded or pointed and subtended by bracts; ovules 2, inverted. 
Fruit an ovoid or oblong-cylindrical, pendant, woody cone, maturing the first 
season, generally crowded on the uppermost branches; cone-scales thin, con- 
cave, unarmed, entirely concealing the bracts at maturity; seeds ovoid or 
oblong, acute at the base, much shorter than their wings; cotyledons 4-16. 


KEY TO THE SPECIES PAGE 


1. Branchlets glabrous and usually glaucous; cones oblong-cylindric........... 91 


12) canadensis 
1. Branchlets pubescent; cones ovate or ovate-oblong...................... 


2. Foliage yellowish green or dark green; cones elongated-ovoid, Stee 


DLO WIS ee: <2 ha ERE PEIN Se Orere onl cticivaehe gat P. rubra 93 
2. Foliage bluish green and glaucous; cones short-ovoid or sub-globose, dull 
ENSIN/- 0) 70) 211s os PPIs rio cope o cb 0b ko'o © ORE OEE eae eee P. mariana 95 


THE HEMLOCKS. Genus TSUGA (Endl.) Carr. 


Tsuga is represented by seven species which are scattered over 
temperate North America, Japan, central and western China and 
the Himalayas. Four species occur in the United States, two 
eastern and two western forms respectively. The hemlocks are 
trees with pyramidal crown, horizontal or drooping branches and 
horizontal, flat sprays of foliage. The bark is rich in tannin. 

Leaves persistent, linear, flat or angular, acute, obtuse or emarginate at 
the apex, stomatiferous in two white bands below or on both faces in Tsuga 
Mertensicna, spirally arranged but usually appearing 2-ranked by a twisting 
of the petioles, those on the upper side of the branchlet much shorter, abruptly 
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narrowed into short petioles which are articulated to woody, persistent bases. 
Flowers monoecious, solitary, vernal; staminate flowers subglobose, axillary, 
composed of numerous, spirally-arranged stamens with subglobose anthers and 
connective produced into an apiculate tip; ovulate flowers oblong to eylin- 
dric, erect, terminal; ovuliferous scales nearly orbicular, somewhat longer 
than the subtending bracts; ovules 2, inverted. Fruit an ovate-oblong to 
oblong, pendant, sessile or short-stalked, woody cone, maturing the first season 
and opening tardily during the winter; seeds ovate-oblong, acute at the base, 
smaller that the wings; com led ons 3-6. Tsuga canadensis (L.) Carr. is 
found in New York State. 


THE FIRS. Genus ABIES (Tourn.) Hill. 


Under optimum development the firs are tall, pyramidal trees 
with slender, horizontal, wide-spreading branches in regular 
remote whorls of 4-5, and bark which is smooth when young and 
contains numerous resin-vesicles. The twenty-five species which 
are now recognized, are all natives of the northern hemisphere, 
chiefly of the cooler regions, and are scattered through North 
America, Japan, Asia, Europe, and northern Africa. Hight 
species are found in western United States while two occur in the 
Atlantic States. 


Leaves persistent, linear, sessile, those on young trees and on lower sterile 
branches flattened and mostly grooved on the upper side (4-sided in Abies 
magnifica), rounded or emarginate at the apex, centrally grooved above, 
spirally arranged but generally appearing 2-ranked by a twist in their bases, 
stomatiferous only below, those on vigorous shoots and fertile branches 
crowded, incurved, more or less erect and quadrangular, obtuse or acute at 
the apex, sometimes stomatiferous above; leaves persist 8-10 years and in 
falling leave circular scars flush with the twig. Branch-buds usually resin- 
coated. Flowers axillary, monoecious, surrounded at the base by accrescent 
bud-seales; staminate flowers numerous on the lower side of branches above 
the middle of the tree, oval or oblong-cylindrical, composed of numerous, 
spirally arranged stamens with 2 anthers and connective ending in a knob; 
ovulate flowers erect on upper side of branchlet, usually confined to topmost 
branches, globose or oblong-cylindrical, consisting of spirally arranged ovuli- 
ferous scales, subtended but not overtopped by mucronate bracts; ovules 2, 
inverted. Frwit an ovoid or oblong-cylindrical, erect cone, maturing the first 
season; ovuliferous-scaies numerous, broad, thin, subtended by a thin, mem- 
branous bract which projects in some species; at maturity the ovuliferous 
scale, bract and seed fall away from the upright, persistent cone-axis; seeds 
ovoid or oblong, winged; cotlyledons 4-10. The genus is represented in New 
York State by Abies balsamea (L.), Mill., the Balsam Fir. 


THE ARBOR-VITAES. Genus THUJA L. 


The arbor-vitaes are resinous, evergreen trees with pyramidal 
crowns, flat, fan-shaped, 2-ranked sprays of foliage, soft, even- 
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garined, durable wood and thin fibrous bark. The genus is repre- 
sented by four species and is confined to northern North America, 
Japan and eastern Asia. Two species are indigenous to North 
America; the western species, a valuable timber tree of the Pacific 
slope, the eastern species confined to the Atlantic States and 
Canada. 


Leaves persistent, small, scale-like, decussate, acute, imbricated in 4-rows, 
stomatiferous on the back; on leading shoots, leaves rounded on the back and 
narrowed to long points; on lateral flattened shoots, lateral rows strongly 
keeled, much compressed and nearly covering the central rows. Flowers ter- 
nunal, minute, monoecious, the two kinds generally on different branches; 
staminate flowers subglobose, composed of 4-6 decussate stamens, each con- 
sisting of a peltate connective and 4-6 anthers; ovulate flowers oblong or 
ovoid, consisting of 8-12 oblong, acute, decussate scales, the ovuliferous inner 
scales with 2 erect, bottle-shaped ovules. Fruit a small, oblong-ovoid cone 
which matures the first season, consisting of a few, thin, leathery scales, only 
the inner of which are fertile; seeds oblong, compressed, laterally winged; 
cotyledons 2. The genus is represented in New York State by Thuja 
eccidentalis L. 


THE COAST CEDARS. Genus CHAMAECYPARIS Spach. 


The genus Chamaecyparis includes tall, evergreen trees with 
pyramidal crowns, spreading branches, fan-like sprays of foliage, 
and even-grained, durable wood. Six species have been described, 
confined to North America and Japan. Two of the North Ameri- 
can species are found on the Pacific Coast. The Coast White 
Cedar, Chamaecyparis thyoides (L.) BSP., oceurs along the 
Atlantic coast from Maine southward to Florida and the Gulf 
States. 


Leaves persistent, very small, scale-like, ovate, acuminate, appressed or 
with spreading tips, decussate on vigorous shoots often acicular or linear 
and spreading. Flowers monoecious terminal, minute, the two sexes on dif- 
ferent branches; staminate flowers oblong, consisting of numerous decussate 
stamens with ovate connective bearing 2 anther sacs; ovulate flowers subglo- 
bose, consisting of decussate, peltate scales, the fertile bearing 2-5 erect, 
bottle-shaped ovules. Fruit a small, erect, globose cone maturing the first 
season but persisting on the branchlets; cone-scales thick, peltate, centrally 
embossed, the fertile bearing 1-5 compressed, laterally winged seeds at the 
base; cotyledons 2. 


THE JUNIPERS. Genus JUNIPERUS (Tourn.) L. 


The Junipers are pungent-aromatic, evergreen trees or shrubs 
of the northern hemisphere with slender branches, soft, fine- 
grained and extremely durable wood and thin, shreddy bark. The 
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thirty-five representatives of this genus are widely distributed 
from the Arctic Circle to the West Indies, the highlands of Mexico, 
northern Africa and Japan. One species, J. communis L., is 
circumpolar in its range. Eleven species become arborescent 
within the boundaries of the United States. Juniperus virginiana 
L. is found in New York State. 


Leaves trimorphic; one sort in whorls of 3, linear-subulate, acute, non- 
glandular, convex below, concave and stomatiferous above; a second kind 
scale-like, ovate, opposite or ternate, closely imbricated, appressed, adnate to 
the branch, glandular on the back on lateral shoots; the third sort free and 
awl-shaped, borne on vigorous shoots. Flowers dioecious, axillary or terminal, 
minute; staminate flowers solitary, oblong-ovate, consisting of numerous 
stamens decussate or in 3’s with ovate or peltate connectives bearing 2-6 
pollen sacs; ovulate flowers ovoid, bracteolate at the base, consisting of 2-6 
opposite or ternate scales bearing minute, 2-ovuled, fertile scales on their inner 
face. Fruit a berry-like, succulent, blue-black, blue or red cone often with 
glaucous bloom, smooth or marked by the tips of the coalescing scales, con- 
taining 1-6 bony, wingless seeds; cones require 1-3 years to attain maturity; 
cotyledons 2-6. 
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CLASS II. ANGIOSPERMAE 
PLANTS WITH OVULES ENCLOSED IN AN OVARY 


Flowering plants in which the ovules are borne enclosed in an 
ovary which remains closed in fruit or dehisces to set free the 
seeds. This class includes the great bulk of the typical flowering 
plants which number approximately 125,000 species and are widely 
spread over the earth wherever plants grow. The essential feature 
of the group which separates it from Gymnosperms is the presence 
of the pistil in the flower in addition to stamens. Angiosperms 
are of more recent origin than Gymnosperms and comprise both 
herbaceous and woody types. 

Angiosperms are divided into two sub-classes which are char- 
acterized, viz. : 

Dicotyledons have (a) lateral cotyledons (generally two); (b) vascular 
bundles or tissue in a ring; (¢) open venation; (d) 4- or 5-merous flowers. 

Monocotyledons have (a) a single terminal cotyledon; (b) vascular bundles 
scattered in the stem; (c) closed venation; (d) 3-merous flowers. 

Dicotyledons includes among their numbers herbs, shrubs and trees, and 
arborescent forms which are found in all regions from beyond the Arctic Circle 
to the Equator. Arborescent monocotyledons are confined to warm climates 


and are represented by Palms, Yuccas, ete., some of which grow in the 
warmer parts of the United States. 


Subclass 1. DICOTYLEDONS 

The Dicotyledons number about 100,000 species and comprise 
by far the greater part of the flowering plants. All of the arbo- 
rescent plants of northern regions, with the exception of the 
coniferous trees, are included in this group which is interspersed 
with many herbaceous forms. Dicotyledons are more primitive 
than Monocctyledons and are thought to have been derived from 
ancestral forms of Gymnosperms during the lower Cretaceous. 


Series 1. APETALAE 


Dicotyledons in which the corolla is wanting; calyx may or may 
not be present. 


WILLOW FAMILY. SALICACEAE 


Trees or shrubs with brittle twigs, alternate, simple leaves, 
aments of dioecious flowers, soft hght wood, and bitter bark. The 


352 The New York State College of Forestry 


family includes but two genera, Salix comprising the willows and 
osiers, and Populus, the aspens and cottonwoods. 


Leaves alternate, deciduous, simple, stipulate (stipules often caducous). 
Flowers dioecious, without perianth, borne solitary in the axils of scales in 
axillary aments which appear before the leaves in spring; staminate flowers 
consisting of 1-many stamens, inserted on a receptacle, subtended by a gland- 
like or cup-shaped disk; anthers 2-celled, longitudinally dehiscent; pistillate 
flowers consisting of a pistil with a 1-celled ovary surmounted by a short style 
und 2-4-lobed stigma; ovules numerous. Fruit a 1-celled, 2-4-valved, ovoid 
capsule bearing numerous, comose, minute, exalbuminous seeds. 


KEY TO THE GENERA PAGE 


1. Scales of the ament entire; disk minute. glandular; buds with a single scale... . 


Salix 352 
2. Scales of the ament laciniate; disk cup-shaped; buds with numerous scales... . 


Populus 353 


THE WILLOWS. Genus SALIX (Tourn.) L. 


The genus Salix includes about one hundred and seventy 
moisture-loving species of trees and shrubs, widely scattered 
throughout the northern hemisphere, a few forms occurring south 
of the equator. They thrive along stream banks and on moist 
bottom lands, and invade alpine summits and subarctic regions 
as scraggly, dwarfed shrubs. Approximately seventy species occur 
in North America, twenty-one of which are recognized as trees. 
A number of European species have been introduced for ornament 
and have become widely naturalized in eastern United States. 
Hybrids between European and native species are common. 

Leaves alternate, simple, lanceolate to linear or obovate, short-petioled; 
stipules conspicuous oblique, serrate and persistent, or small and caducous. 
Flowers dioecious, borne in aments, with entire bracts and minute, gland-like, 
nectiferous disk; staminate flowers consisting of 1-12 stamens (generally 
2 or 5) inserted at the base of the scale, with slender, mostly free filaments 
and small, oblong anthers; pistillate flowers consisting of a sessile or short- 
stalked, 1-celled ovary surmounted by a short style and 2-cleft or entire, more 
or less curved stigmas; ovules numerous. Fruit an acuminate capsule open: 


ing by 2 recurved valves, maturing in late spring or early summer; seeds 
minute, comose, exalbuminous. Winter buds covered with a single scale. 


KEY TO THE SPECIES PAGE 
WS tamens! 12 coc cue seco s « ted w ws es Bl Wes o's nels =, CET Oe eRe ee eee 2 
1: Stamens 3 or'more (generally’5).....2....-+.++ 2+ ses oe eee 7 
Di Capswlesiglabroussoo2.5 cs acc cv ccdie © eid. e ets epee eee eee Reese 3 
2. Capsules silky or tomentose... . ...). 20. ilec0 se: geese eee ee 5 


3. Mature leaves with pale silky pubescence on both sides.........---------- 
S. alba, var. vitellina 117 


3. Mature leaves glabrous or essentially glabrate..........-.-----+-+-+:-- 3 4 
4. Branches long and drooping; capsules sessile...........--.-: S. babylon‘ca 119 
4, Branches not drooping; capsules short pedicelled..............- S. fragilis 115 
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os Huaments united; capsule sessile: 32 ......2..0s602-0. cesses es S. purpurea 125 
‘ei ilaments separate; capsule pedicelled.. .. 02.0.5. .0 sce cc sencs ese eegesaes 6 
6. Mature leaves glabrous and glaucous beneath; pedicel of capsule shorter 
UAE NOISCBIO® srars, sj..cie da ies a Sepa ate Tee aes ie a ai ete S. discolor 121 
6. Mature leaves pubescent and somewhat glaucous beneath; pedicel of capsule 
fonreraunansthe SCALC. tok Auttentert Aap See aero, Mee ene S. rostrata 123 
7. Leaves without petiolar glands; sterile aments elongated, slender 
CYATHORIC ML one d OE a, ota 1h cs, 5, OOo Save ORE OE ee ee eee. Sete 8 
7. Leaves eg petiolar glands; sterile aments short cylindrical or ellipsoid- 
GM OIG EME Ny 9e,.</or nose ees) siskdis SLES) CMe cao Sitcaks aaa ee bein Sere CE ee 9 
8. Leaves pale or glaucous beneath; petioles generally 4 of an inch or more 
MAMICH SUN Ag. ch ch ean ae Ere ae ine se rao S. amygdaloides 109 


8. Leaves green beneath; petioles less than 4 of an inch in length....S. nigra 107 

9. Leaves ovate-lanceolate or lanceolate, attenuate-acuminate at the apex... .. 
S. lucida 113 
9. Leaves ovate or oblong-ovate, acuminate at the apex.......... S. pentandra 111 


THE POPLARS AND COTTONWOODS. Genus POPULUS 
(Tourn.) L. 


Trees of rapid growth and large size, with scaly, generally resin- 
ous buds, long-petioled leaves, fugacious stipules, and bark which 
is at first smooth but eventually furrowed. Some twenty-five 
species have been described, natives of the northern hemisphere 
and ranging from the Arctic Circle to the tropics. Eleven species 
oceur within the boundaries of the United States. 


Leaves alternate, simple, ovate-lanceolate to orbicular or deltoid, long- 
petioled; stipules minute, fugacious. Flowers dioecious, borne in aments, each 
flower subtended by a fimbriate, caducous scale and cup-shaped, oblique disk; 
staminate flowers consisting of 4-60 stamens, with short free filaments and 
purplish anthers; pistillate flowers consisting of a sessile, l-celled ovary sur- 
mounted by a short style and 2-4 entire or 4-lobed stigmas; ovules numerous. 
Fruit a subglobose or ovoid-oblong capsule subtended by the persistent disk, 
niaturing in the late spring or early summer and dehiscing by 2-4 recurved 
valves; seeds minute, comose, exalbuminous. Winter buds covered with a 
number of scales, generally resinous. 


KEY TO THE SPECIES PAGE 
ieeeenolesistrongly fattened laterally 22% peer soak ake « Sis. ot ee 2 
1. Petioles terete or channeled, not strongly flattened...................-.. 4 
Pre West PRC Gl OIO ag tea’, ag vn een ee ae alae Ny UN as 3 P. deltoides 123 
er ves, PLOMM yc OVabe OF OLOICUIAL. mea ea cies tts tines sates esas 3 


3. Leaves round-ovate, coarsely dentate; buds scurfy-pubescent.............. i 
P. grandidentata 115 


3. Leaves ovate to orbicular, finely crenate-serrate; buds glabrous............ 
P. tremuloides 113 
4. Leaves densely white-tomentose beneath........................ P. alba 111 

4. Leaves essentially glabrous when mature...................2.200e00: 5 

5. Leaves densely white-tomentose when young; capsules slender-pedicelled. . . . 
P. heterophylla 117 

5. Leaves not densely white-tomentose when young; capsules stout-pedicelled. .6 

6. Leaves broadly ovate, cordate or truncate at the base; petioles and lower 


SUPIACe Ol lesves: PUDESCeD bes te At eak ated a oeeas a a0 5 ats bet = P. candicans 121 
6. Leaves ovate-lanceolate to cordate-ovate; petioles and lower surface of 
LEPC CSIAMOOLM tts. 2. 0c ete ot dc eee er ps eer siege Se SS dare HO P. balsamifera 119 


12 
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WALNUT FAMILY. JUGLANDACEAE 


The walnut family consists of aromatic trees with watery juice, 
alternate, estipulate, odd-pinnately compound, deciduous leaves, 
monoecious flowers, and a fruit which is a nut. They are chiefly 
confined to the warmer parts of the north temperate zone. Two 
genera occur in North America, each of which is represented in 
New York State. 


Leaves alternate, deciduous, odd-pimnate, estipulate, with long, grooved 
petioles; leaflets sessile or subsessile aside from the terminal, arranged in 
pairs along the rachis. Flowers monoecious, appearing after the leaves; 
staminate flowers in elongated drooping aments on the growth of the previous 
season or at the base of the growth of the season, each flower in the axil of 
a bract; calyx 3-6 lobed adnate to the subtending bract; pistillate flowers 
in terminal spikes or terminal and solitary, generally subtended by a bract 
and 2 bracteoles; calyx 3-5 lobed, adnate to the ovary; pistil consisting of a 
1-celled or incompletely 3-4 celled, l-ovuled ovary terminated by a short 
style and 2 plumose stigmas. /rwit a bony nut, indehiscent or dehiscent with a 
4-valved exocarp; seed large, solitary, 2-lobed, oily, exalbuminous; cotyledons 
fieshy. 


KEY TO THE GENERA PAGE 

1. Staminate aments simple, sessile or short stalked; husk of the nut indehiscent; 
pith diaphragmed 22 o..2) Leek bP. eee eee Juglans 354 

1. Staminate aments branched, long stalked; husk of the nut 4-valved; pith 
MOMOFENCOUS. .. V-oe we nhs le ct hots cee ee ee Carya 355 


THE WALNUTS AND BUTTERNUTS. ~Genus JUGLANS L. 

Trees with spreading crowns, stout branches, superposed buds, 
diaphragmed pith, and alternate, odd-pinnate leaves with sessile 
or nearly sessile leaflets. About ten species are known, four of 
which occur in the United States, two in the eastern states, one 
in the Pacific Coast region and one in the southwest. 


Leaves alternate, odd-pinnately compound, consisting of 11-17 sessile or 
nearly sessile leaflets; leaflets oblong-lanceolate, acute at the apex, inequi- 
lateral at the base, finely serrate except at the base, arranged aside from the 
terminal in pairs along a stout pubescent petiole. Flowers monoecious, vernal, 
staminate flowers in drooping, cylindric aments 3-6 inches long borne on the 
twigs of the previous season; perianth 3-6 lobed; stamens 8-40 in 2 or more 
series; pistillate flowers in few-flowered spikes terminating the growth of 
the season; perianth adnate to the ovary, 4-lobed; petals 4, small, adnate to 
the ovary at the sinuses; pistil consisting of a usually 2-celled ovary, a short 
style and 2 plumose stigmas. Fruit a globose or ovoid nut with fibrous, 
somewhat fleshy, indehiscent exocarp and thick-walled, bony, rugose or seulp- 
tured, indehiscent endocarp; seed exalbuminous, deeply lobed, oily, edible. 


KEY TO THE SPECIES PAGE 


1. Leaflets 15-23; fruit subglobose, not viscid....................-.-- J. nigra - 1438 
1. Leaflets 11-17; fruit ovoid and pointed, viscid................... J. cinerea 141 


ai | 
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THE HICKORIES. Genus CARYA Nutt. 


Trees with aromatic watery sap, tough fiexuous branches, alter- 
nate odd-pinnately compound leaves, tough elastic wood and homo- 
geneous pith. The genus is endemic to the temperate region of 
the eastern United States and includes twelve species, eleven of 
which occur within the boundaries of this country. 


Leaves alternate, odd-pinnately compound; leaflets ovate or obovate, gener- 
ally acuminate, inequilateral at the base, serrate, sessile or short-stalked 
aside from the terminal and arranged in pairs long a rachis. Flowers 
monocious, vernal; staminate flowers in slender drooping aments borne in 
peduneulate clusters of 3 on the base of the growth of the season or near the 
summit of the growth of the preceding season; perianth adnate to the bract, 
2-3 lobed or cleft; stamens 3-10; pistillate flowers in 2—10-flowered, terminal 
spikes; perianth unequally 4-lobed, adnate to the ovary; stigmas short-papil- 
lose. Fruit a subglobose, oblong, ovoid or pyriform nut with dehiscent, 
4-valved exocarp and a bony endocarp which is 4-celled at the base and 2- 
celled at the apex. Seed variously lobed, exalbuminous, oily, generally edible. 


KEY TO THE SPECIES PAGE 

1. Bud-scales few, valvate; lateral leaflets usually curved....... C. cordiformis 155 
1. Bud-secales numerous, valvate; lateral leaflets slightly, if at all faleate ...... 2 
2. Husk of the fruit thick, splitting to the base: ..................-.-..- 3 
2. Husk of the fruit thin, usually not splitting to the base................95 

3. Bark close and rough; foliage stellate pubescent.................... C. alba 149 
3. Bark shaggy, exfoliating in long, loose plates............................ 4 

4. Leaflets generally 3-5; twigs orange-lenticellate.............. C. laciniosa 147 

4. Leaflets generally 7-9; twigs pale lenticellate.................. C. ovata 145 


5. Fruit nearly globose; bark of old trunks exfoliating in long strips........... 
C. microcarpa 151 

5. Fruit obovoid or pyriform; bark close, not exfoliating in long strips......... 
C. glabra 153 


BIRCH FAMILY. BETULACEAE 


Trees or shrubs with watery juice, alternate, petioled, simple, 
stipulate leaves, monoecious or rarely dioecious flowers and a 
fruit which is a small winged or unwinged nut. The Betulaceae 
are indigenous to the cooler portions of the northern hemisphere 
and include 6 genera and approximately eighty species. Three 
genera are represented by arborescent forms in New York State. 


Leaves alternate, deciduous, simple, stipulate (stipules generally fugacious), 
pinniveined. Flowers monecious, vernal, appearing before or with the leaves ; 
staminate flowers in elongated pendulous lateral aments, borne in clusters of 
1-6 in the axils of bracts; perianth present or wanting; stamens 2-20. erect, 
inserted on a receptacle, with short filaments and oblong anthers; pistillate 
flowers in short, spike-like or capitate aments, borne in clusters of 1-3 in the 
axils of bracts; perianth present or wanting; pistil consisting of a 2-celled 
ovary terminated by a 2-cleft style, the lobes stigmatic at the apex or on the 
inner surface; ovule solitary, pendulous. Fruit a small, mostly 1-celled, 
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l-seeded nut, winged in some genera; seed small, exalbuminous; cotyledons 
fleshy. 
KEY TO THE GENERA PAGE 


1. Staminate flowers solitary in the axils of ament-scales; scales of the pistillate 

agment deciduous; nutieb wingless:..2u....-. ocee eee eee eee 2 

1. Staminate flowers 3-6 in the axils of ament-scales; scales of the pistillate 
ament persistent, forming a strobile; nutlet winged............... Betula 357 

2. Involucre of the fruit foliaceous, 3-cleft; staminate aments enclosed in buds 
MUTINE THE KWINbER:, Co ce eves wc een oe cn Ba ee ee Carpinus 355 

2. Involucre of the fruit saccate, enclosing the nutlet; staminate aments 
exposed ‘during ‘the winter:'...<\2:/.. 92,..5 {eee eee ee Ostrya 356 


THE HOP-HORNBEAMS. Genus OSTRYA (Michx.) Scop. 


A genus of wide distribution throughout the northern hemi- 
sphere and including trees with alternate simple leaves, slender 
terete branchlets, scaly bark, and heavy close-grained wood. 
Four species have been described, two of which are indigenous 
to North America. Ostrya virgimana (Mill.) K. Koch., the Hop- 
hornbeam, is widely distributed in the United States east of the 
Rocky Mountains. The other species is confined to a restricted 
area in the southwest. 


Leaves alternate, simple, oblong-lanceolate to oval or obovate, acute or 
rounded at the apex, rounded at the base, short-petioled, Flowers monoe- 
cious, expanding before the leaves; staminate flowers in short-stalked or ses- 
siJe, clustered aments which are preformed the preceding season near the tips 
of the branchlets, consisting of 3—4 stamens with short, bifurcated filaments 
terminating in hairy anthers, inserted on a receptacle at the base of a broadly 
ovate, acute, concave scale; pistillate flowers in erect, lax aments terminat- 
ing short leafy branchlets, borne at the base of a narrowly ovate, foliaceous, 
ciliate scale which persists until mid-summer, each flower enclosed in a saccate 
involucre formed from the union of a bract and two bracteoloes; calyx adnate 
to the ovary; style short, bearing 2 filiform stigmas. Fruit a small, ovoid, 
compressed, acute nutlet enclosed in an enlarged, pale straw-colored, saccate 
involucre, the cluster resembling the fruit of the hop, hence the name 
Hop-hornbeam. 


_THE HORNBEAMS. Genus CARPINUS (Tourn.) L. 

Carpinus includes about twelve species of small trees or shrubs 
scattered over the north temperate zone from Quebee to Central 
America in the New World and through Europe, Asia, China and 
Japan in the Old World. They are characterized by smooth gra, 
bark, furrowed and fluted trunks, and a prominently ribbed nutlet 
subtended by a trilobed, foliaceous, involueral bract. But one 
species, Carpinus caroliniana Walt. is found in the United States. 
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Leaves alternate, simple, ovate, acute or acuminate, cordate or rounded at 
the base, petioled; stipules strap-shaped to oblong-obovate. Flowers monoe- 
cious, vernal; staminate flowers in pendant aments which appear from buds 
produced the previous season, naked, consisting of several stamens with 
bifurcated filaments terminated by anthers borne in the axils of broadly ovate, 
acute, nearly sessile scales; pistillate flowers in slender, few-flowered aments 
terminal on leafy branchlets of the year, in pairs at the base of an ovate, 
acute, leafy, deciduous scale, each pair subtended by a bract and two bract- 
lets; calyx adnate to the 2-celled ovary; stigmas 2, subulate. Fruit a small, 
aeute, compressed, longitudinally-ribbed nutlet, tipped with the calyx-lobes 
and attached at the base until maturity to a large, foliaceous, 3-lobed, pale 
green involucre formed by the union of the accrescent bract and bracteoles, 


THE BIRCHES. Genus BETULA L. 


The genus Betula is represented by some thirty odd species of 
aromatic trees and shrubs seattered through the subaretie and 
north temperate zones in Europe, Asia, and North America. 
Some are large ornamental trees with white or silvery, laminated, 
papery bark. Others are reduced to scraggly, nearly resupinate 
shrubs and are confined to subarctic regions or alpine summits. 
Thirteen species occur in North America, ten of which have 
become arborescent. 


Leaves altérnate, simple, serrate or dentate, peticled. Flowers monoecious, 
unfolding with or before the leaves, anemophilous; staminate flowers in pen- 
dulous, solitary or clustered, sessile aments which are preformed the previous 
season and remain erect and naked on the twigs during the winter, borne in 
groups of 3 under a peltate bract and two bracteoles, each flower consisting 
of 2 2-parted filaments terminating in anther sacs and accompanied by a 
calyx of a single sepal: pistillate flowers without perianth, borne in clusters 
of 3 subtended by a 3-lobed, persistent accrescent scale, the many closely- 
imbricated scales forming short, oblong or cylindrical, usually short-stalked 
aments which terminate short, lateral, 2-leaved branches; pistil consisting of 
a compressed sessile ovary terminated by 2 spreading persistent styles which 
are stigmatic at the apex. Fruit an erect, inclined or pendant, oblong or 
oblong-ovoid strobile consisting of thin, woody, 3-lobed, imbricated scales, 
each bearing 3 laterally-winged, compressed nutlets; at maturity the scales 
fall away from the persistent cone-axis, releasing the nutlets. 


KEY TO THE SPECIES PAGE 
1. Leaves with 9-11 pairs of lateral veins; strobiles oblong-ovoid; bark of branch- 


PESUSMe SOTA AOL Cee ie Votes cas 5 a aeoers PLR EIRENE ERS eS a woe os exe eva s av'aganene 2 
1. Leaves with 5-9 pairs of veins; strobiles cylindrical or oblong; bark of branch- 


TUS) TaXONE PURO TN OO, ie a cos Uk Sy cto in 4 2 oe oe 3 

2. Leaves heart-shaped at the base; strobile-scales smooth; bark dark brown, 
GORE: oor Se eS ae Otero ce! C8 Cle a ee B. lenta 161 

2. Leaves cuneate or slightly heart-shaped at the base; strobile-scales 
pubescent; bark silvery-gray, exfoliating in’thin layers......... B. lutea 163 


3. Leaves rhombic-ovate; strobiles oblong, ripening in May or June; bark light 
reddish brown, exfoliating’ in thin persistent scales............ B. nigra 165 
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3. Leaves deltoid or ovate and rounded at the base; strobiles cylindrical, ripening 


an Che subuMme ss se eels es. Sok 5 SSS oe Se ce |e 4 
4. Leaves triangular, taper pointed; lateral lobes of ament scales short and 
Gimeenonitey otis ot hes 3: a akties cr bas See eee B. populifolia 167 


4. Leaves ovate, acute; lateral lobes of ament scales ascending.:........... 
B. alba, var. papyrifera 169 


THE BEECH FAMILY. FAGACEAE 


Trees and shrubs with watery juice, slender terete branchlets, 
alternate stalked stipulate leaves, and monoecious flowers. The 
Fagaceae number some four hundred odd species arranged in six 
genera and are of wide distribution, mainly in the northern hemi- 
sphere. Five genera are found in the United States of which 
one is of general distribution, two are confined to the eastern 
states, and the remaining two are found on the Pacific slope. 

Leaves alternate, simple, pinniveined; stipules linear, caducous. Flowers 
monoecious, small; staminate flowers in aments or capitate; calyx 4-8 lobed; 
stamens 4-20 with slender filaments and elongated 2-celled anthers; pistillate 
flowers solitary or in few-flowered clusters or spikes subtended by a scaly, 
persistent involucre; calyx 4-8 lobed, adnate; pistil consisting of a 3-7 celled 
cvary surmounted by a like number of linear styles. Fruit a 1-seeded nut 
subtended or enveloped by a persistent, accrescent involucre; seed exalbumi- 
uous, with fleshy cotyledons. 


KEY TO THE GENERA PAGE 
1. Staminate flowers capitate; nut trigonous..................-.---.«5 Fagus 358 
1. Staminate flowers in slender aments: nut rounded....................-+- 2 
2. Pistillate flowers 2—5 in each involucre; involucre becoming a prickly burr 
TGR AT UR ete ee ees See en eee Sate tae 2 IR Ree Castanea 25) 
2. Pistillate flowers 1 in each involucre; involucre forming a subtending cup 
TMRAEU LEME ef bate suai tine chee st Se oe aot ie ee Quercus 359 


THE BEECHES. Genus FAGUS (Tourn.) L. 

A genus of about six species characterized by smooth gray bark, 
slender wiry branchlets, chestnut-brown lanceolate buds, and hard, 
close-grained wood. The beeches are widely distributed through 
Europe, Asia and eastern North America. But one species, Fagus 
grandifolia Ehrh. is found in the United States and this is con- 
fined to regions east of the Great Plains. 


Leaves alternate, simple, firm, deciduous, strongly straight-veined, plicate 
in the bud, short-petioled; stipules linear-lanceolate. Flowers monoecious, 
expanding with or soon after the leaves; staminate flowers in capitate mal y- 
flowered drooping heads borne on long 2-bracted peduncles; pedicels shor; 
calyx-tube campanulate, 4-8 lobed, greenish yellow; stamens 8-16, exserted, 
inserted on the calyx-tube; pistillate flowers in sessile or stalked clusters of 
¥—4 arising in the axils of the upper leaves, each subtended by numerous awl- 
shaped bracts, the lower of which are bright red and deciduous, the upper 
united to form a 4-lobed burr; calyx 4- or 5-lobed, villous, adnate to the 
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ovary; pistil consisting of a 3-celled trigonous overy surmounted by 3 filiform, 
recurved styles which are longer than the involucre and stigmatic at the top. 
Fruit a woody, thick-walled, ovoid burr covered with stout recurved prickles, 
opening at maturity to set free the 2 (1-8) ovoid, trigonous, lustrous brown 
nuts; seed albuminous, oily, edible. 


THE CHESTNUTS. Genus CASTANEA (Tourn.) Hill. 


Trees or shrubs with astringent sap, terete twigs, furrowed bark, 
alternate straight-veined leaves, monoecious flowers appearing 
after the leaves, and a fruit which is a prickly burr enclosing one 
or more nuts. Castanea is wholly confined to the northern hemi- 
sphere and is widely distributed through eastern North America, 
southern Europe, northern Africa, Asia, and Japan. Four or 
five species have been described including the one American 
species, Castanea dentata (Marsh.) Borkh. 


Leaves alternate, simple, deciduous, ovate to oblong-lanceolate, coarsely 
serrate with secondary veins running into the teeth, short-peticled; stipules 
linear-lanceolate to ovate, caducous. Flowers monoecious, ill-smelling, appear- 
ing in midsummer after the leaves; staminate flowers in 3—7-flowered cymes 
in the axils of minute ovate bracts, the clusters borne in elongated, inter- 
rupted, simple aments which arise from the axils of the inner bud-scales of 
the upper bud or from the axils of the lower leaves of the year; calyx-tube 
straw-colored, puberulous, deeply divided into 6 ovate, rounded segments; 
stamens 10-20, exserted, with filiform filaments and globose or ovoid anthers; 
pistillate flowers scattered or spicate at the base of the shorter, persistent 
androgynous aments from the axils of the upper leaves, sessile, solitary or 
2-8 together and surrounded with an involucre of numerous acute green 
bracts, the whole subtended by a bract and 2 bracteoles; calyx urn-shaped, 
6-lobed, adnate to the ovary; 6 staminodia present; pistil consisting of a 
6-celled ovary surmounted by 6 linear, spreading, white styles which are hairy 
below and bear terminal stigmas. Fruit a densely-spiny burr, maturing in 
the autumn and dehiscing by 2-4 valves to expose an inner surface clothed 
with lustrous pubescence, and 1-3 ovate, acute chestnut-brown nuts which 
are pubescent toward the apex and marked at the base by a large, conspicuous, 
rounded scar; seed usually solitary, exalbuminous, sweet and edible; cotyle- 
dons fleshy. 


THE OAKS. Genus QUERCUS (Tourn.) L. 

This genus comprises nearly three hundred trees and shrubs 
widely spread in various habitats over the temperate regions of 
the northern hemisphere and the high mountains of the tropics. 
In the New World they range from Canada southward through 
Mexico and Central America to the mountains of Columbia and 
in the Old World through Europe and Asia to the Indian Archi- 
pelago, the Philippines and Japan. Fifty-odd species occur within 
the boundaries of the United States, most of which are arborescent. 
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Numbered among these are some of our best timber trees, pro- 
ducing hard and strong woods excellent for structural purposes, 
furniture, interior finish, tight cooperage, ete. A number of 
natural hybrids have been described. 


Leaves alternate, simple, deciduous or persistent, entire, pinnately lobed 
or variously toothed, often very variable on the same tree; stipules scarious, 
‘caducous or occasionally pesistent. Flowers monoecious, appearing with or 
before the leaves; staminate flowers in clustered, drooping, interrupted aments 
arising from the axils of the leaves of the previous year, the axils of the 
inner scales of the terminal bud, or of the leaves of the year; calyx yellowish 
green, campanulate, 4-7 lobed or divided; stamens 4-12 with filiform exserted 
filaments and yellow anthers; pistillate flowers solitary or in few-flowered 
spikes from the axils of leaves of the year, each flower subtended by a bract 
and two bracteoles; calyx urn-shaped, adnate to the oyary, with short cam- 
panulate 6-lobed limb; pistil consisting of an incomplete, mostly 3-celled ovary 
which is nearly enclosed in an accrescent involucre of imbricated scales, sur- 
mounted by 3 short or elongated styles. Fruit an ovoid-oblong or subglobose 
1-seeded nut (acorn) maturing in 1-2 years, subtended at the base and more 
or less enveloped in a woody cup (involucre) of imbricated, partly united 
scales; cotyledons fleshy, plano-convex and entire. 


KEY TO THE SPECIES PAGE 


1. Acorns maturing at the end of the first’season; shell of acorn giabrous on the 
inner surface; leaves and their lobes obtuse (rarely with teeth and then 
never bristle tipped), bark pale, often scaly (White Oaks).............. 2 

1. Acorns maturing at the end of the second season; shell of acorn tomentose 

on the inner surface; leaves with bristle-tipped lobes or entire; bark dark, 


furrowed (Black Oaks) a nt eS PIE RR Te ee Uf 

2. Leaves pinnately lobed or lyrate-pinnatified.....................--... 3 

2.) eaves coarsely sinuate-toothed = ..4:..02...A5s2ee eo. eee ee eee 5 
Sa Maturevleaves'elaprous beneath: 2... ..:..02- oc se bee Bee eee ene Q. alba 175 

3. Mature leaves pubescent or tomentose beneath....................--- 4 

4. Mature leaves pubescent beneath; upper scales of the acorn-cup not 
AWG Me ney ree cach ets we Me) | ee NOY oS te Se Be Q. stellata 177 

4. Mature leaves white tomentose beneath; upper scales of the acorn-cup 
TONS =AWNEO Aaa eit aes hk Ss So Se ee Q. macrocarpa 179 

5. Mature leaves hoary tomentose beneath; fruit long-stalked, the peduncle 
fongerrthan\the petioles sen. oc: < ctig sie eee Q. bicolor 181 


lor) 


5. Mature leaves pubescent beneath; fruit sessile or short-stalked........... 
6. Leaves with acute or pointed teeth; mature bark ashy-gray, shallowly 


FIBSUTCO Mee eee fe ite cree Oe See Eee Q. Muhlenbergii 183 

6. Leaves with somewhat rounded teeth; mature bark dark brown to black, 
deeply fissured a o0.. otis «Seo. cso atian AO eee ee Q. Prinus 185 

@ Leaves pinnately lobed or pinnatifid............4...-08e4- == + 8 

@ Leaves entire or 3-5 lobed at the summit. ..........0.5-.. - - eee 12 

8. Longest lobes of the leaf about equaling the breadth of the middle portion 

Of leads! Se thes dae tie a. a sa ie cee 9 

8. Longest lobes of,the leaf 2’or more times the breadth of the middle portion 

Of (the leat 2 net cetion el Schs he Pies sales doe ene tsa 
Oe @upisalcer=shaped esis oyotys aaicuané os «sea oe a Oe eee: Q. rubra 187 
OMCuprburbindtess S.e eee. oe oats See eee Q. rubra, var. ambigua 193 
lO MCuprssucer-shaped iss. hic. oc 4s. sk. Dee eee Q. palustris 189 

10. .Cuprturbinate’s Se. ncia tee as ace hae s Ses eee Re ee 11 
11. Scales of the cup hoary, the upper loosely imbricated.......... Q. velutina 195 
11. Scales of the cup puberulous, the upper closely imbricated...... Q. coccinea 191 


12. Mature leaves rusty-pubescent beneath; cup turbinate. ..Q. marilandica 197 
12. Mature leaves glabrous beneath; cup saucer-shaped......... Q. phellos 199 
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ELM FAMILY. ULMACEAE 


Trees or shrubs with watery juice, terete branchlets, alternate 
simple leaves, perfect or polygamous flowers, and a fruit which is 
a Samara, nut, or drupe. The family includes thirteen genera and 
some one hundred and forty species, widely distributed through- 
out the temperate regions of the northern hemisphere. Five 
genera are represented within the boundaries of the United States, 
three by arborescent forms in the eastern and southern states. 

Leaves alternate, deciduous, simple, serrate, pinniveined, petiolate, inequi- 
lateral at the base; stipules usually fugacious. Flowers small, perfect, monoe- 
cious or polygamous, clustered or the pistillate solitary; calyx-tube regular, 
4—9-lobed or parted; petals lacking; stamens 4-6, exserted, with straight 
filaments and longitudinally dehiscent anthers; pistil consisting of a 1-celled, 
l-ovuled ovary surmounted by 2 styles and stigmas. Fruit a samara, drupe 


or nut. 

KEY TO THE GENERA PAGE 
OW ersEperiecus aru t, a, SAMA veers ae ss use 2)s ss ds aycutieyia cers Ulmus 361 
1. Flowers polygamo-monoecious; fruit a drupe...................+.5.. Celtis 362 


THE ELMS. Genus ULMUS (Tourn.) L. 


Trees or shrubs with sealy bark, alternate serrate inequilateral 
leaves, perfect flowers, a fruit which is a samara, and heavy tough 
wood. Some sixteen species are known which are widely dis- 
tributed through the subaretic and temperate regions of the 
northern hemisphere, western North America excepted. Six 
native species occur in the United States, all confined to regions 
east of the Rocky Mountains, three of which extend into New York 
State. 


Leaves alternate, deciduous, simple, simply or doubly serrate, with straight 
secondary veins; stipules scarious, caducous. Bud-scales several. Flowers 
on twigs of the previous season, vernal and appearing before the leaves or 
autumnal and arising from the axils of the leaves of the season, perfect, 
borne on bibracteolate pedicels in fascicles or racemes; calyx-tube campanu- 
late, membranaceous, 4-9-lobed; stamens 5-6, exserted, with slender filaments 
and oblong anthers; pistil consisting of a sessile or stalked, compressed, 
1-celled, 1-ovuled ovary surmounted by 2 divergent styles stigmatic on their 
inner faces. Fruit a flat, ovate or oblong, often oblique, sessile or stalked, 
1-seeded samara, subtended at the base by the remnants of the calyx and 
tipped with the remnants of the styles; seed compressed, exalbuminous, in our 
forms germinating in early summer. 


KEY TO THE SPECIES PAGE 


1. Leaves scabrous above; flowers nearly sessile; samara naked on the margin... 
U. fulva 201 

1. Leaves smooth or nearly so above; flowers on slender, drooping pedicels; fruit 
CilratelonsthesMarcin™ Maes eee ee mente © ita a aly lesions. = activ oars 2 
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2. Flowers in racemose clusters; samara faces pubescent; winter buds prickly 
to the touch; branchlets often with corky wings..........-. U. racemosa 205 
2. Flowers in short-stalked fascicles; samara faces smooth; winter buds acute 
but not prickly to the touch; branchlets without corky wings.......... 
U. americana 203 


THE HACKBERRIES. Genus CELTIS (Tourn.) L. 

The genus Celtis includes some fifty or sixty species of trees 
and shrubs widely scattered throughout the temperate and tropical 
regions of the world. They resemble the elm in many respects 
but differ in having polygamous flowers and a drupaceous fruit. 
The American forms are very variable in the shape of the leaves 
and the number of species is as yet not definitely fixed. At least 
cne aborescent form (Celtis occidentalis L.) oceurs in New York 
State. 

Leaves alternate, deciduous, simple, serrate, prominently 3-5 nerved; stipules 
membranous, caducous. Flowers small, axillary, polygamo-monoecious, pedicel- 
late, appearing with the leaves on branchlets of the year; staminate flowers 
fascicled toward the base of the growth of the season, the pistillate solitary or 
2-3 together in the upper leaf-axils; calyx deeply 4-5 lobed or parted, greenish 
yellow, deciduous; stamens 4-5 with incurved subulate filaments which 
straighten abruptly at anthesis in the staminate flowers and catapult the 
pollen, but remain curved and shorter in the perfect flowers; pistil consisting 
of an ovoid, sessile ovary crowned by the 2 reflexed styles which are stigmatic 
on the inner faces. Fruit an ovoid or globose drupe with thick firm skin, thin 
flesh, and thick-walled, bony, rugose or smooth nutlets. 


MULBERRY FAMILY. MORACEAE 

A large family of trees, shrubs, and herbs, numbering over nine 
liundred species distributed in fifty-five genera, scattered over the 
tropical and temperate regions of the world. Three genera are 
represented by indigenous arborescent forms in North America 
while a fourth includes the naturalized Paper Mulberry, Brous- 
sonetia papyrifera (l.) Vent. 

Sap generally milky. Buds sealy or naked. Leaves alternate, simple, petio- 
late; stipules enclosing the leaf in the bud. Flowers monoecious or dioecious, 
small, arising from the axils of caducous bud scales or from the lower leaves 
of the season, borne in ament-like spikes or heads which are borne without 
or within a receptacle; calyx of staminate flower 3-4 lobed or parted; stamens 
1-4, inserted on the calyx; calyx of pistillate flower deeply 3-5 lobed; pistil 
consisting: of 1—2-celled ovary surmounted by 1-2 styles and stigmas. Fruit 
drupaceous, enclosed in the fleshy calyx, multiple. 
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KEY TO THE GENERA PAGE 


1. Staminate and pistillate flowers in ament-like spikes................. Morus 363 
1. Staminate flowers racemose; pistillate flowers capitate.................... 2 
2. Leaves crenate-serrate or variously lobed, fruit 2-5-1 inch in diameter; 

WER EIN GC lie 2 teeta, ta oy oe rare ete eres ord.ce ote so Steere Broussonetia 363 

2. Leaves entire; fruit 3-5 inches in diameter; twigs armed......... Maclura 364 


THE MULBERRIES. Genus MORUS (Toumn:); “Li: 


Morus is represented by six or seven species of trees with milky 
sap, scattered over the tropical and temperate zones of both the 
eastern and western hemispheres. Two species are found in the 
United States, the Red Mulberry with a wide distribution east 
of the great plains, and a southwestern form. The White Mul- 
berry, a native of northern China and Japan, was introduced 
in an attempt to establish the silk industry and has become widely 
naturalized in the eastern states. 


Leaves alternate, deciduous, simple, entire, serrate or variously lobed, 
a-nerved at the base; stipules enclosing the leaf in the bud, lanceolate, cadu- 
cous. Flowers monoecious or dioecious, the staminate and pistillate on 
different branches of the same plant or on different plants, vernal, in peduncu- 
late clusters from the axils of caducous bud-scales or the lower leaves of the 
year; staminate flowers in elongated cylindrical spikes; calyx with 4 rounded 
lobes; stamens 4, inserted opposite the lobes and inflexed in the bud, straight- 
ening elastically at anthesis and becoming exserted; rudimentary ovary 
present; pistillate flowers sessile, in short compact spikes; calyx 4-parted with 
thickened ovate or obovate valvate lobes (outer pair longest) enveloping the 
flattened ovoid ovary; styles 2, white, spreading. Fruit a multiple, fleshy 
synearp resembling a blackberry, consisting of many druplets each enclosed 
in the succulent, thickened, colored calyx and crowned with the style rem- 
nants; seed penduluous, albuminous. 


KEY TO THE SPECIES PAGE 

1. Leaves glabrous beneath or sparingly pubescent on the veins; fruit white or 
PINKISH WHILE cet eee oe ee eet see sk cle tes M. alba 215 
1. Leaves soft pubescent beneath; fruit reddish purple............... M. rubra 213 


THE PAPER MULBERRY. Genus BROUSSONETIA L’Heér. 


Broussonetia includes three or four species of trees or shrubs 
with milky juice, alternate or opposite entire or lobed leaves, 
capitate clusters of pistillate flowers, and fibrous inner bark. One 
species, Broussonetia papyrifera (l.) Vent., has became widely 
naturalized in the temperate portions of the United States. 

Leaves alternate, deciduous, simple, entire, serrate or variously 1—5-lobed, 
3-nerved at the base, long-petioled. Flowers dioecious, vernal, the staminate 
in oblong, cylindrical, nodding, ament-like spikes; the pistillate in capitate 
clusters; staminate flowers with 4-parted calyx; stamens 4, inserted opposite 
the lobes, exserted at anthesis; rudimentary ovary present; pistillate flowers 
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with a tubular calyx, stalked ovary and laterally attached filamentous style. 
Fruit a globular head consisting of many red drupes each exserted above a 
fieshy red stipe and perianth. 


THE OSAGE ORANGE. Genus MACLURA Nutt. 


A genus endemic to the United States and consisting of a single 
species, Maclura pomifera (Raf.) Schw., originally confined to a 
restricted area in southern Missouri, Oklahoma and northeastern 
Texas but now widely naturalized in eastern United States. A 
medium-sized tree with rounded crown, spinescent twigs, milky 
juice, and deeply furrowed orange-brown bark. 

Leaves alternate, deciduous, simple, ovate to oblong-lanceolate, rounded or 
sub-cordate at the base, entire, at maturity dark green and lustrous above, 
duller and conspicuously reticulate-veined beneath, turning bright yellow in 
the autumn; petioles long, terete; stipules small, caducous. Sranchlets with 
short lateral spurs or armed with sharp axillary spines. Flowers dioecious, 
appearing after the leaves; staminate flowers in long-stalked, sub-globose 
heads from the axils of crowded leaves on short lateral spurs, slender-pedi- 
celled; calyx 4-lobed; stamens 4, opposite the lobes of the calyx, inflexed in 
the bud but straightening elastically at anthesis and becoming exserted; 
pistillate flowers in dense, sessile or short-stalked heads arising in the axils 
of the leaves of the season; calyx ovate, divided to the base into thick, oblong, 
concave lobes which clusely invest the ovary, the outer pair the larger; pistil 
consisting of an ovate, compressed, green, l-ovuled ovary surmounted by an 
clongate, filiform style. Fruit a globose, yellowish green, mammillate aggre- 
gate consisting of many oblong, compressed druplets and the thickened, much 
elongated perianths, the whole saturated with milky juice; seed oblong, com- 
pressed, light chestnut-brown, exalbuminous. 


Series 2. POLYPETALAE 
Dicotyledons in which both calyx and corolla are present (or 
without corolla in Liquwidambar, certain species of Acer., ete.), 
the corolla consisting of separate petals. 


MAGNOLIA FAMILY. MAGNOLIACEAE 


A family of ten genera and some seventy species, widely dis- 
tributed in temperate and tropical regions. They are trees or 
shrubs with watery juice, bitter aromatic bark, alternate leaves, 
showy flowers, and thick rootlets. Four genera are represented 
in North America, two by arborescent forms in eastern United 
States. 

Bud-scaies stipular, enclosing the leaves in the bud. Leaves alternate, 


pinniveined, petioled, conduplicate in the bud. Flowers large, showy, termi- 
nal, perfect, pedunculate, enclosed in the bud in a caducous stipular sheath; 
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sepals and petals generally of the same color, imbricated in the bud, hypogy- 
nous, deciduous; stamens numerous, imbricated, inserted on the elongated 
receptacle; pistils numerous, similarly arranged, inserted above the stamens. 
Fruit an aggregate head of 1—2-seeded follicles or samaras forming a naked, 
cone-like structure, the axis marked below by the scars of the deciduous sta- 
mens and perianth-lobes. 

KEY TO THE GENERA PAGE 


1. Leaves entire or auriculate at the base; anthers introrse; carpels fleshy at 
MTU ehiscenps PCLSIStENuAs a tise eile aes sae ce ee Magnolia 365 
1. Leaves 4-6 lobed; anthers extrose; carpels dry at maturity, indehiscent, 
GE CIGUOUS agit sao act ice ne ke ire eae bs Liriodendron 365 


THE MAGNOLIAS. Genus MAGNOLIA IL. 


Trees or shrubs with smooth or scaly bark, branchlets encircled 
by stipular sears, stipular membranous bud seales, and showy ter- 
minal flowers. The genus includes some twenty species, natives 
of eastern North America, Mexico and Asia. Seven species are 
indigenous to the eastern states, two of which occur in New York 
State. 


Leaves alternate, deciduous or persistent, simple, entire or auriculate at 
the base, often minutely punctate. Flowers perfect, hypogynous, terminal, 
showy, appearing before or after the leaves; sepals 3, spreading or reflexed; 
petals 6-12, concave, erect or spreading, arranged in series of 3; stamens 
numerous, with short filaments and linear anthers, early deciduous; pistiis 
numerous, inserted above the stamens on the receptacle, consisting of a 
i-celled, 2-ovuled, sessile ovary and a short recurved style. Fruit an aggre- 
gate, scarlet or rusty-brown cone consisting of coalesced, drupaceous, per- 
sistent follicles which dehisce at maturity on the dorsal suture; seeds scarlet, 
drupe-like, compressed, albuminous, suspended from the follicles by thin cords 
of uncoiled spiral vessels. 


KEY TO THE SPECIES PAGE 


1. Leaves oval or broadly lanceolate, thick, subpersistent, 4-6 inches long... . . 
M. virginiana 217 

1. Leaves ovate to oblong-oval, thin, deciduous, 4-10 inches long............. 
M. acuminata 219 


THE TULIP TREES. Genus LIRIODENDRON UL. 


Trees with deeply furrowed brown bark, branchlets encircled 
by stipular sears, stipular membranous bud-seales, lobed truncate 
leaves, and a strobilus of samaroids. The genus includes but two 
species, one widely distributed in the eastern United States, the 
other in central China. 

Leaves alternate, deciduous, simple truncate, heart-shaped or somewhat 
cuneate at the base, truncate at the apex by a broad shallow sinus, sinuately 
4- (rarely 6-) lobed. Flowers perfect, hypogynous, terminal, showy, appearing 
after the leaves; sepals 3, greenish white, concave, erect or spreading, early 
deciduous; petals 6 in 2 series, erect, early deciduous; stamens numerous, 
with filiform filament and linear, 2-celled anthers; pistils numerous, inserted 
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above the stamens on the receptacle and imbricated in a_ spindle-shaped 
column, with winged style and small stigma. Fruit a narrow, erect, pale 
brown cone consisting of the many flattened samara-like, indehiscent, 4-ribbed 
earpels which fall away from the axis at maturity; seeds 1-2, suspended, 
albuminous. 


CUSTARD-APPLE FAMILY. ANONACEAE 


A large tropical family widely distributed throughout the 
tropical and subtropical regions of both the New and Old World, 
consisting of over five hundred species grouped in fifty-one genera. 
But two genera are represented in North America, one in the 
eastern United States, the other confined to southern Florida and 
the West Indies. 


Sap watery. Branchlets terete, with conspicuous leaf-scars. Leaves alter- 
nate, entire, pinniveined, estipulate, petioled. Flowers perfect, solitary, 
axillary or opposite the leaves; sepals 3, valvate in the bud; petals 6, in two 
series; stamens numerous on the elevated rounded receptacle, with short dis- 
tinct filaments and 2-celled anthers which are prolonged above into a broad, 
fleshy, truncate connective; pistils few, inserted on the summit of the -recep- 
tacle; ovary l-celled, 1-many ovuled. Fruit baccate or compound, generally 
fleshy, formed of the ripened pericarp of one or several pistils; seeds inclosed 
in an aril, large, smooth, brown and lustrous, with ruminate albumen. 


THE PAPAWS. Genus ASIMINA Adans. 


A genus of six or seven species including small trees or shrubs 
confined to eastern North America. But one species, Asimina 
triloba Dunal. becomes arborescent and occurs as far north as 
New York State. The remaining forms are low shrubs of the 
South Atlantic and Gulf states. 


Twigs ill-scented when bruised. Buds minute, cinero-pubescent. Leaves 
membranaceous, entire, petioled, deciduous. Flowers mostly from the axils 
of the leaves of the previous season, nodding, pedunculate, purplish, ill- 
smelling; sepals green, ovate, concave, smaller than the petals, early decidu- 
ous; petals 6, ovate or obovate-oblong, reticulately veined, accrescent, the 3 
exterior alternate with the sepals and spreading, the inner series erect and 
much smaller; stamens numerous, linear-cuneate, densely packed on the recep- 
tacle; anther cells separate on the fleshy connective; pistils few on the summit 
of the receptacle, projecting above the stamens; ovary 1-celled; style oblong, 
slightly curved, stigmatic on the margin; ovules 4-20, horizontal, 2-ranked 
on the ventral suture. Fruit an oval or oblong, smooth berry; seeds ovate, 
compressed, marked at the base with a large hilum. 


LAUREL FAMILY. LAURACEAE 
A large chiefly tropical family consisting of aromatic trees and 
shrubs grouped in about forty genera and nine hundred species, 
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of wide distribution throughout the warmer parts of the world. 
Six genera are represented in North America, two of which include 
only shrubby forms; three of the remaining arborescent genera 
are found in the Atlantic States while the fourth occurs on the 
Pacifie Slope. 


Leaves alternate or rarely opposite, rather thick, pellucid-punctate, estipu- 
late. Flowers small regular, yellowish green, perfect, unisexual or polyga- 
mous, generally fragrant; calyx 6-lobed, the lobes in 2 series, imbricated in 
the bud; corolla lacking; stamens 9 or 12, inserted at the base of the calyx 
in 3 or 4 sets of 3, distinct, the inner set sterile; anthers 4-celled, superposed 
in pairs, opening by uplifted lids; ovary 1-celled, 1-ovuled; stigma discoid 
or capitate. Fruit a 1-seeded berry or drupe; seed with erect embryo, the 
cotyledons fleshy. 


THE SASSAFRAS. Genus SASSAFRAS Nees. 


Aromatic trees with deeply furrowed bark, smooth green pithy 
mucilaginous twigs, and entire or lobed, alternate leaves. Two 
species have been described, one a native of the temperate portion 
of eastern North America, the other of China. 


Leaves alternate, membranaceous, deciduous, ovate or obovate, entire and 
acute or 1—3-lobed at the apex with broadly ovate, oblique lobes separated by 
deep broad sinuses, cuneate at the base, conspicuously, reticulate and arcuate- 
veined, at maturity dark green, glabrous and impressed-veined above, paler 
beneath. Flowers vernal, appearing with the leaves, usually dioecious borne 
on slender pedicels in lax, pilose, umbelled, few-flowered racemes in the axils 
of accrescent, obovate bud-scales; calyx yellowish green, divided nearly to the 
base into 6 narrowly obovate, subequal, spreading lobes; stamens 9, inserted 
in 3 series on the thickened margin of the calyx-tube; filaments elongated, 
compressed, light yellow, those of the inner series equipped with two orange- 
colored, stalked glands; anthers oblong, orange-colored, those of the fertile 
flowers generally reduced to staminodia; pistil consisting of an ovoid, green, 
glabrous ovary terminated by a long style and capitate stigma. Frwit a 
globose-oblong, dark blue, lustrous berry, borne upright in the red, accrescent, 
obscurely-lobed calyx and enlarged end of the pedicel; flesh thin; seeds brown, 
smooth and pointed. 


WITCH HAZEL FAMILY. HAMAMELIDACEAE 


Trees or shrubs with watery juice, slender terete branchlets, 
naked or scaly buds, alternate leaves, and fibrous roots. Some 
eighteen genera and thirty-five species are included, natives of 
eastern North America, southern and eastern Asia, the Malay 
Archipelago, Madagascar and South Africa. Three genera are 
represented in North America, two by arborescent forms. 

Leaves alternate, simple, stipulate, petiolate, deciduous. Flowers perfect 
or unisexual; calyx 4-parted the tube adherent to the ovary, or none; petals 
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4 or none; stamens 4-8 or indefinite, with 2-celled introrse anthers; pistil 
consisting of a 2-celled ovary inserted in the bottom of the receptacle; crowned 
with 2 subulate styles stigmatic on the inner face. Fruit a woody, 2-beaked 
capsule, dehiscent at the summit; seeds 1 or several, albuminous, with straight 
embryo. 


THE SWEET GUM. Genus LIQUIDAMBAR L. 


_ Large timber trees with balsamic juices, scaly bark, terete and 
often winged pithy branchlets, star-shaped leaves and fibrous roots. 
Four species are included in the genus, one of which is indigenous 
to the United States. 


Leaves alternate, deciduous, simple, nearly orbicular, serrate, deeply 5-7 
palmately-lobed, borne on long petioles; stipules lanceolate, caducous. Flowers 
monoecious (or rarely perfect), the staminate in terminal, racemose, subglobose, 
capitate clusters each subtended by 4 caducous bracts, the pistillate in solitary 
long-stalked globular heads from the axils of the upper leaves; stamens 
numerous, interspersed with minute scales, with oblong anthers and filiform 
filaments; pistillate flowers surrounded by long-awned scales; calyx obconic, 
short-limbed, bearing 4 stamens or staminodia at the summit; pistil con- 
sisting of a partly inferior ovary terminated by two elongated, subulate, 
recurving styles. Fruit a globose, spiny, woody head consisting of many 
united capsules, each tipped with the 2 hardened, incurved, beak-like, elongated 
styles and dehiscing by two valves at the summit; seeds 1-2, compressed, 
angulate, winged; sterile seeds numerous, much smaller, resembling sawdust. 


PLANE-TREE FAMILY. PLATANACEAE 

A monogenerie family consisting of trees with watery juice, 
zigzag branches, subpetiolar buds, alternate stipulate leaves, and 
bark which exfoliates in large irregular scales from the trunk and 
larger branches. The sole genus consists of six or seven species 
eonfined to North and Central America, eastern Europe, and 
southwestern Asia. Three species are found in the United States, 
one widely distributed in the eastern states, a second on the Pacific 
Coast, and a third in the southwest. Platanus orientalis L. from 
the Old World. is widely grown in the United States as a street 
and shade tree. 

Leaves alternate, simple, broadly ovate, cordate, cuneate, or truncate at 
the base, palmately 3—-7-lobed and veined, the lobes entire, dentate, or coarsely 
sinuate-toothed; petioles long, abruptly enlarged and enclosing the buds at 
the base; stipules large, foliaceous and sheathing the branchlet on sterile 
shoots, thin, scarious and caducous on flowering shoots; when young the 
branchlets, leaf-blades, petioles and stipules are covered with stellate hairs. 
Flowers monoecious, minute, appearing with the unfolding of the leaves in 
unisexual, pedunculate, globose heads; staminate head dark red, axillary; 
sepals 3-6, scale-like, slightly united at the base; petals 3-6, cuneiform, 
about twice as long as the sepals; stamens 3-6, opposite the sepals, with 
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short filaments and elongate clavate anthers crowned with a pilose, truncate, 
connective; pistillate heads green tinged with red, solitary and terminal or in 
terminal spicate clusters, the lateral heads then embracing the peduncle at 
maturity; sepals 3-6, rounded; petals 3-6, acute, longer than the sepals; 
staminodia present; pistils 3-6, superior subtended at the base with per- 
sistent straight hairs, with long curved styles stigmatic on the ventral side. 
Fruit a subgobose head, consisting of many clavate, crustaceous 1-seeded 
achenes tipped with the persistent styles and subtended at the base with bristly 
hairs; seed oblong, albuminous. 


' THE PLANE TREES. Genus PLATANUS (Tourn.) L. 


For distribution and characters of the genus, see deseription of 
the family. 
ROSE FAMILY. ROSACEAE 


Trees, shrubs and a few herbs numbering upwards of fifteen 
hundred species, grouped in about ninety genera. Rosaceous 
plants are widely distributed throughout the temperate regions of 
the world and include many of our important fruit trees such as 
the Apple and the Pear. Ten genera are represented by arbores- 
cent species within the United States. 

Sap watery. Branchlets terete. Buds scaly Leaves alternate or rarely 
opposite, simple or compound, deciduous or persistent, stipulate. Flowers 
perfect, generally showy; calyx-tube 5-lobed; petals 5 and separate, or want- 
ing; stamens numerous, distinct, inserted with the petals on a disk lining 
the calyx-tube; anthers small, 2-celled, longitudimally dehiscent; pistils 
l-many, distinct or united and combined with the calyx-tube; ovules 1-2 in 
each cell. Fruit various. 


KEY TO THE GENERA PAGE 
1. Ovary inferior, 2-5 celled, adnate to the enlarged calyx-tube (or receptacle); 
INPLENU A Ofoy cn eme renee Skea & nis Chea 4.c.d Salcp ts SAGO IC ae eee 2 
leaOvary superior) -celled: trot avdnupe seme. sel facts. a heeie ens Prunus 371 
2. Mature carpels papery or soft-cartilaginous at maturity ............... 3 
2. Mature carpels hard and bony at maturity ................... Crataegus 371 
3. Cells of the ovary as many as the styles, without false partial partitions ..... 
Pyrus 3.9 


3. Cells of the ovary twice as many as the styles, with false partial partitions. . 
Amelanchier 370 


THE APPLES AND PEARS. Genus PYRUS (Tourn.) L. 


Small or medium sized trees of the northern hemisphere, chiefly 
of the Old World. Some forty species are included, of which five 
are native to North America, four in the eastern states and one 
on the Pacific Slope. In addition several introduced species have 
become widely naturalized. 
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Leaves alternate, deciduous, simple or compound, petioled; stipules free 
from the petioles, caducous. Flowers white or pink, in simple or compound 
cymes, terminal on short, often spinescent. spurs or on leafy shoots; calyx- 
tube urn-shaped, the 5 lobes imbricated in the bud and generally persistent ; 
petals 5, rounded, short-clawed, spreading; stamens numerous, the filaments 
persisting in the fruit; pistil consisting of a compound ovary of 3-5 cells 
udnate to the calyx-tube terminated by a like number of styles which are 
free or united at the base and bear terminal stigmas; ovules 2 to each cell. 
Fruit a large fleshy or small berry-like pome formed by the enlarged ovary 
and adnate calyx and crowned with the vestigial stamen-filaments and calyx- 
lobes ; seeds erect, lustrous brown, exalbuminous. 


KEY TO THE SPECIES PAGE 

1. Leaves simple; pome large, subglobose or pyriform...................... 2 

1. Leaves compound; pome small and berry-like, globose ................... 4 

2. Leaves coriaceous and lustrous above; fruit pyriform, the flesh with grit 
CEllSE eT N ye ee eittss. Oe ars etn eae narsinne oe eee P. communis 231 

2. Leaves membranous and dull above; fruit subglobose, the flesh without grit 

COLIS sey ectaccne see Spores re emeTee we ceo Sts ates > SU Se See 3 

3. Leaves ovate, glabrous at maturity; petioles and fruit-stalks elongated and 
slender= branches spinescent... 6-1). 04+.) 1.4 one ane ee P. coronaria 233 

3. Leaves ovate-oval, pubescent or woolly beneath; petioles and fruit-stalks short 
and stout; branches not spinescent...................+0-s-- P. Malus 235 

4. Leaflets lanceolate, taper-pointed, glabrous above; fruit + of an inch or 
RESSATMCIAMELED A ws esse ee besos oie eee aie SRE P. americana 237 

4. Leaflets narrowly oblong, obtuse, more or less pubescent on both sides; 
fruit more than { of an inch in diameter.................. P. Aucuparia 239 


THE SERVICE BERRIES. Genus AMELANCHIER Medic. 


The genus Amelanchier includes trees and shrubs with slender 
unarmed branches, lanceolate buds covered with closely imbricated 
scales, simple petioled leaves and racemose or rarely solitary 
flowers. The thirty or forty species are widely distributed 
throughout the north temperate regions of both hemispheres. In 
addition to the shrubby forms there are at least three arborescent 
species indigenous to North America, two in the eastern states and 
the third in the Rocky Mountain and Pacific Coast region. 


Leaves alternate, deciduous, simple, entire or serrate, petioled ; stipules 
linear, caducous. Flowers borne on slender bibracteolate pedicels in erect or 
nodding racemes or rarely solitary, appearing with the leaves; calyx-tube 
campanulate or urceolate, adnate to the ovary, with 5 lanceolate, reflexed, 
persistent lobes; petals 5, white, oblong-obovate, spatulate or ligulate, with 
short claws; stamens numerous, inserted with the petals on the rim of the 
calyx-tube, with subulate filaments and oblong anthers; pistil consisting of a 
5-celled but falsely 10-celled ovary terminated by 2-5 styles which are connate 
below and bear terminal truncate stigmas; ovules erect, 2 in each cell. Fruit 
a small berry-like, globose pome maturing in our species in early summer, 
purplish or blue when ripe, crowned with the calyx-lobes and persistent 
stamen-filaments; flesh sweet, rather juicy, carpels membranaceous; seeds 
5-10, oblong, compressed, exalbuminous. 
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KEY TO THE SPECIES PAGE 
1. Leaves densely white-tomentose when young, at length becoming green; 
pedicelsiaipinist 2/5—l inch long vate ck ota cc tes a A. canadensis 241 


1. Leaves essentially glabrous from the first; pedicels of fruit 1 1/5—2 inches long 
A. laevis 241 


THE THORN-APPLES. Genus CRATAEGUS L. 


Low, wide-spreading trees or shrubs with usually dark or gray 
sealy bark, rigid terete more or less zigzag branches often armed 
with stiff sharp thorns, alternate simple leaves, showy flowers, and 
pomaceous fruit. The genus attains its best development in east- 
ern North America where many puzzling and intergrading forms 
bave been deseribed. In New York State alone over two hundred 
species are said to occur although the validity of some of these 
is open to question. Undoubtedly several hundred species will be 
found to be authentic, the bulk of which are found in eastern 
United States, with scattered forms in the Rocky Mountains, on 
the Pacific Coast, in Japan and Eurasia. 

Leaves alternate, deciduous, simple, serrate and sometimes variously lobed, 
petioled; stipules caducous or foliaceous on vigorous shoots. Flowers perfect, 
regular, showy, borne in simple or compound corymbs terminating short leafy 


branchlets, the lowermost pedicels of a cluster often from the axils of the 


uppermost leaves; calyx-tube obconic, adnate to the ovary, the 5 lobes acute, 


1eflexed and generally persistent; petals 5, white or pinkish, spreading, 


inserted on the throat of the calyx, early deciduous; stamens variable in the 
game species, normally 5 and alternate with the petals, but varying in multi- 
ples of 5 up to 25; filaments subulate, incurved, often persistent on the fruit; 
anthers pale yellow to white or from pink to dark rose and purple; pistil 
consisting of a 1—5 celled inferior ovary crowned with a like number of styles 
and stigmas; ovules 1-2 in each cell. Fruit a small, short-globose, oblong or 
pyriform pome, varying in color chiefly from red to yellow, containing 1—5 
bony nutlets, each with a single upright seed. 


THE PLUMS AND CHERRIES. Genus PRUNUS (Tourn.) L. 


Trees or shrubs with bitter astringent properties, slender branch- 
lets, sealy buds, alternate simple leaves, showy flowers and drupa- 
ceous usually edible fruits. Many contain prussie acid and exude 
a gum from the bark when wounded. The species of Prunus num- 
ber about one hundred and twenty forms which are widely dis- 
tributed throughout the temperate and tropical regions of the 
northern hemisphere. Some thirty species occur in the United 
States, eighteen of which are arborescent. In addition a number 
of species from the Old World have become naturalized. 

Leaves alternate, deciduous or persistent, simple, serrate or entire, petioled, 
the petioles often glandular; stipules small, caducous. Winter buds scaly, the 


372 The New York State College of Forestry 


inner scales accrescent. Flowers perfect, regular, showy, borne in axillary 
umbels or corymbs or in terminal or axillary racemes; calyx-tube inferior, 
5-lobed, the lobes imbricated in the bud; petals 5, white, spreading, inserted 
with the numerous stamens on the calyx-tube; filaments filiform, free, bearing 
oval 2-celled anthers; pistil solitary, consisting of a simple 1-celled ovary 
terminated by an elongated style and capitate stigma. Fruit a 1-seeded 
drupe; flesh thick and pulpy or dry and thin; pit bony, compressed, smooth, 
‘rugose or pitted; seed solitary, pale brown, exalbuminous; cotyledons fleshy. 


KEY TO THE SPECIES PAGE 
1. Ovary glabrous; pit smooth or shallowly sculptured...................... 2 
1. Ovary: velvety=tomentosesy sec oo noe eee P. Persica 265 
2. Flowers in racemes terminating leafy branches....................... 3 
2 Hlowersumbellate orcoryimboses-s-- see ea ae eee 4 


3. Leaves oblong, rather thick, crenate-serrulate with incurved teeth.......... 
P. serotina 245 

3. Leaves chiefly obovate, thin, sharply serrate, the teeth somewhat spreading. . 
P. virginiana 247 


4. Flowers in axillary umbels appearing before or with the leaves.......... 5 

4. Flowers in terminal corymbs appearing after the leaves....... P. Mahaleb 253 
5. Leaves conduplicate in the bud; fruit without ventral groove; stone globose 
OFS TODOS! Aa esd relace Pee ee aie on echelon 6 
5. Leaves convolute in the bud; fruit usually with a ventral groove; stone com- 
MORESSEGL . ferrye ste. a ialew te Te Sa eee we AGE is eee Oa RROD ele: cpet are oe a 8 
6. Leaves ovate, oval or obovate; petals 3-3 of an inch long.............. 7 


6. Leaves oblong-lanceolate; petals less than 4 of an inch long............. 
P. pennsylvanica 249 


7. Leaves membranous, pubescent beneath at least on the veins; fruit generally 
sweet; inner accrescent scales of flower-buds ligulate and spreading at 
blossom times ys .. MYR cepts See en” ba ek cee Eee oe P. avium 255 

7. Leaves semicoriaceous, glabrous; fruit sour; inner accrescent scales of flower- 
buds not ligulate, ascending at blossom time.................. P. Cerasus 257 

8. Leaves ovate to obovate; fruit more than 4 of an inch in diameter......... 9 

8. Leaves oblanceolate to narrowly obovate; fruit + of an inch or less in diameter 

P. instititia 251 

9. Umbels' several flowered :.fs)oercin acta ci covarss® sane erties Nee ee 10 

OS Uimbelsul=2 Howenredt.: ©. iv. ocee teeth ne ee eI P. domestica 263 

10. Leaves crenulate-serrate; calyx-lobes glandular-serrate.......... P. nigra 259 
10. Leaves sharply-serrate; calyx-lobes entire............. ...P. americana 261 


PULSE OR PEA FAMILY. LEGUMINOSAE 


An extremely large family of some four hundred and fifty 
genera and seven thousand species including trees, shrubs, woody 
vines, and herbs, widely distributed through the tropical and tem- 
perate regions of the world. Many are valuable timber trees while 
others are important forage crops or are otherwise valuable to 
man. In addition to the many herbaceous and shrubby forms, 
there are seventeen genera which are represented by arborescent 
forms in the United States. 

Leaves alternate, usually compound, stipulate. Flowers papilionaceous or 
sometimes regular; stamens 10 (occasionally 5 or many), monadelphous, 
diadelphous, or rarely distinct; pistil simple, superior, solitary. Fruit a 
legume. 
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KEY TO THE GENERA PAGE 


1. Leaves doubly pinnate at least in part; flowers regular, polygamous or 

IOC CIOUS MR ern SSS. ons seen Nic he oe eae on ae ee 2 

1. Leaves simple or pinnate; flowers papilionaceous or imperfectly pseudo- 

AD IMOUACEOUS rier eas Pes (226 th - eR cack. sa eae e ah eee eva ota 3 

2. Leaves bipinnate; calyx-tube elongated, 5-lobed; legume thick and woody 
Gymnocladus 373 

2. Leaves pinnate and bipinnate; calyx-tube short, 3-5 lobed; legume 


COLISCCOUSTAt eR ee retts ai. WW. eat. le otic ae dk ee Gleditsia 373 
3. Leaves simple; upper petal enclosed he the others in the bud......... Cercis 374 
3. Leaves pinnate; upper petal enclosing the others in the bud.........Robina 374 


KENTUCKY COFFEE-TREE. GYMNOCLADUS Lam. 
Large trees with stout pithy twigs, large alternate bipinnate 
leaves, inconspicuous flowers, and large woody legumes. <A genus 
of two species, one native to eastern North America, the other to 
southern and southwestern China. 


Buds superposed. Leaves alternate, deciduous, unequally bipinnate, the 
primary pinnae aside from 1 or 2 basal pairs with many, usually, alternate 
leaflets; stipules foliaceous, caducous. Flowers regular, dioecious or polyga- 
mous, greenish white, borne in terminal racemes; calyx elongated-tubular, 
10-ribbed, with 5 narrow, nearly equal lobes; petals 5, oblong, equal, pubes- 
cent, spreading, somewhat longer than the calyx-lobes; stamens 10, distinct, 
short, inserted with the petals on the calyx-tube; filaments pubescent, of two 
lengths; pistil consisting of a sessile ovary terminated by a short style and 
cblique 2-lobed stigma; ovules numerous. Fruit a large, oblong, subfaleate, 
somewhat compressed, woody legume, tardily dehiscent, containing several 
seeds separated by a jelly-lke pulp; seeds large, ovoid or somewhat obovoid, 
albuminous, with thick, brown seed-coat. 


THE HONEY LOCUSTS. Genus GLEDITSIA L. 


A genus of ten or twelve species of trees, natives of eastern North 
America, Asia, Japan and tropical Africa. Three species are 
found in the United States, one widely distributed in the east, a 
second inhabiting the lower Mississippi basin, and a third restricted 
to a small area in Texas. But one species, Gleditsia triacanthos 
(L.), is found in New York State. 


Lecves alternate, deciduous, long-petioled, often fascicled on second year 
twigs, evenly pinnate, twice pinnate or with some of the secondary pinnae 
replaced by simple leaflets; leaflets subsessile and irregularly crenulate; 
stipules small, caducous. Flowers regular, polygamous, small, greenish yel- 
low, borne in slender axillary, sometimes fascicled, spike-like racemes with 
minute caducous bracts; calyx campanulate, with 3-5 nearly equal lobes, 
petals 3-5, equaling the calyx-lobes; stamens 6-10, distinct, inserted with 
the petals on the edge of the disk; pistil consisting of a nearly sessile ovary 
terminated by a short style and terminal dilated stigma; ovules 2—many. 
Fruit a compressed, many-seeded, elongated, straight, indehiscent legume or 
an ovate, 2-seeded, tardily dehiscent legume; seeds suborbicular or oblong, 
compressed, albuminous, with long funicles. 
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THE RED-BUDS. Genus CERCIS L. 


A genus of seven species of small trees or shrubs, natives of 
North America and Eurasia. Three species occur in North Amer- 
ica, one widely distributed as a small tree in central and eastern 
United States, a second in southern Texas, and a third shrubby 
species in California. 


Bark scaly. Branchlets slender, zigzag, prolonged by an upper axillary 
bud. Leaves alternate, deciduous, simple, ovate, orbicular or reniform, with 
5-7 prominent veins; peticles slender, elongate, enlarged at the base; stipules 
small, membranous, caducous. Flowers appearing before or with the leaves 
on thin, jointed pedicels in simple fascicles cr racemose clusters, borne on the 
growth of the preceding season, on the older twigs, or even on the trunk, 
pink, pseudo-papilionaceous; calyx-tube oblique-campanulate, 5-toothed; petals 
5, unguiculate, those forming the keel the larger and free; standard smaller 
than the wings and enclosed by them in the bud; stamens 10, distinct, 
declined; filaments enlarged and pilose at the base; anthers oblong, pistil 
consisting of a short-stalked, obliquely-inserted ovary terminated by a filiform 
style and stout obtuse stigma; ovules numerous, 2-ranked. Fruit a linear- 
oblong, compressed legume, acute at both ends and margined along the upper 
suture, at maturity reddish purple and 2-valved; seeds oblong, compressed, 
reddish brown, albuminous. 


THE LOCUSTS. Genus ROBINIA L. 


A genus of seven or eight species of trees and shrubs character- 
ized by slender zigzag, often armed branchlets; minute superposed 
subpetiolar buds, alternate pinnate leaves, and showy papiliona- 
ceous flowers. The locusts are confined wholly to the temperate 
parts of North America. Three arborescent and one shrubby 
species occur within the United States. 


Leaves alternate, deciduous, odd-pinnately compound; leafiets entire, petio- 
lulate, with minute bristle-like stipules; stipules persistent, spinescent at 
least on vigorous growth. Flowers large, showy, papilionaceous, perfect, 
borne on long pedicels in short pendulous racemes from the axils of leaves 
of the year; calyx-tube campanulate, 5-lobed or cut, the upper lobes the longer 
and cohering for a part of their length; corolla consisting of a large, reflexed, 
obecordate standard, oblong-faleate free wings and obtuse, incurved keel-petals 
united below; stamens 10, diadelphous, the nine inferior united; anthers uni- 
form or the alternate ones smaller; pistil superior, consisting of a stipitate 
elongated ovary terminating in a subulate inflexed hairy style and terminal 
stigma; ovules numerous, 2-ranked, attached to the ventral suture. Fruit 
a many-seeded, linear oblong, compressed, nearly sessile legume, flat-margined 
along the seed-bearing suture and opening by 2 thin membranous valves; the 
legumes are generally borne in drooping many-fruited racemes and open tar- 
dily ; seeds oblique, reniform, albuminous with persistent incurved funicle. 
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RUE FAMILY. RUTACEAE 


Trees and shrubs or rarely herbs with bitter aromatic oil, simple 
or compound, generally glandular-punctate leaves, and perfect or 
polygamous, usually strongly-scented flowers. The Rue family econ- 
tains in the neighborhood of one thousand species grouped in one 
hundred odd genera, widely distributed throughout the warm tem- 
perate and tropical regions of the world but most abundant in 
South Africa and Australia. 

Leaves simple or compound, generally glandular-punctate, estipulate or 
with spinescent stipules. Flowers regular, perfect or unisexual, chiefly in 
cymes; calyx 3-5-lobed, the lobes imbricated in the bud; petals 3-5, imbri- 
cated in the bud; stamens as many or twice as many as the petals, distinct 
or united below, hypogynous; pistils 2-5, separate or united, sessile or stipi- 
tate, the styles usually united; ovules 2 in each cell. Fruit a capsule, samara, 
drupe or hesperidium; seeds albuminous. 


THE WAFER-ASHES. Genus PTELEA L. 


Small trees or shrubs with bitter bark, 3—5-foliate leaves, polyga- 
mous flowers, and samaroid fruit. The genus is endemic to North 
America and is represented by four or five species, natives of the 
United States and Mexico. One species becomes a small tree and 
is found locally in New York State. 

Leaves alternate or rarely opposite, estipulate, long-petioled, generally 
trifoliate, the leaflets ovate or oblong, entire or crenulate-serrate, pellucid- 
punctate. lowers polygamous, greenish white, borne on slender bracteolate 
pedicels in terminal or compound cymes; calyx 4—5-parted; petals 4-5, imbri- 
cated; stamens of the same number as the petals and alternate with them; 


filaments subulate, pilose at the base, shorter in the pistillate flowers; pistil 
consisting of a stipitate, compressed 2-3-celled ovary terminated by a short 


BY 


style and 2-3-lobed stigma. Fruit a 2-3-celled, broadly winged or rarely 
wingless samara; wing broad, reticulate; seeds oblong, acute at the apex, 
rounded at the base. 


QUASSIA FAMILY. SIMAROUBACEAE 


Trees or shrubs with bitter often milky juice, alternate pinnate 
leaves, dioecious or polygamous flowers, and a samaroid or drupa- 
ceous fruit. The family includes about one hundred and fifty 
species which are grouped in twenty-eight genera, and is chiefly 
confined to the tropies and the milder parts of the north temperate 
zone. 


Leaves alternate, persistent or deciduous, pinnate, estipulate. Flowers 


regular, dioecious or polygamous; calyx 3-5 lobed, the lobes imbricated in 
the buds; petals 3-5, imbricated in the bud; disk annular or elongated; sta- 
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mens as many as the petals or twice as many, distinct; filaments with a scale 
or hairs at the base, inserted under the disk; anthers 2-celled, introrse; pistil 
consisting of a 2—5-celled ovary terminated by a like number of styles. Fruit 
a drupe or samara. 


TREE OF HEAVEN. Genus AILANTHUS Desf. 


Trees or shrubs with pale bitter bark, pinnate leaves, greenish 
white flowers and samaroid fruit. The genus contains seven or 
eight species, all natives of eastern Asia, the East Indies and 
Australia. Adlanthus glandulosa Desf. has become widely natural- 
ized about cities and towns in eastern United States. 

Leaves alternate, petioled, deciduous, odd-pinnately compound, consisting 
of numerous, somewhat oblique, ovate or ovate-lanceolate sub-entire leaflets. 
Flowers small, polygamous, greenish white, borne in large terminal panicles; 
calyx short, 5-cleft; petals 5, spreading, valvate; disk hemispheric, 10-lobed; 
staminate flowers ill-scented, with ten stamens; fertile flowers with 2-3 abor- 
tive or functional stamens; pistil consisting of a deeply 2-5-lobed ovary 
surmounted by a like number of united styles. Fruit a linear-oblong samara 
with membranous veiny wing surrounding the 1-seeded seminal cavity; 
samaras generally clustered. 


SUMACH FAMILY. ANACARDIACEAE 


Trees, shrubs or vines with acrid resinous or milky juice, pithy 
branchlets, alternate simple or compound leaves, generally polyga- 
mous flowers, and drupaceous fruit. A large family comprising 
about fifty genera and some four hundred species, natives of 
tropical or the milder portions of the temperate zones. 

Leaves alternate, simple or pinnate, estipulate. Flowers regular, minute, 
dioecious or polygamous; calyx-lobes generally 5; petals of the same number 
or wanting; stamens of the same number as the petals or twice as many 
and inserted with them on the edge of an annular disk; filaments filiform; 
anthers oblong, 2-celled, longitudinally dehiscent; pistil consisting of a 
1-celled, 1-ovuled ovary terminated by 1-3 styles and stigmas. Fruit a small 
drupe; seed exalbuminous; cotyledons fleshy. 


THE SUMACHS. Genus RHUS L. 


The genus Rhus includes more than a hundred species of trees, 
shrubs, and climbing vines, chiefly natives of the milder portions 
of the north and south temperate zones. Some are extremely 
poisonous; others are important as sources of tannin material, 
waxes and gums, and as ornamental plants. Sixteen or seventeen 
species are indigenous to the United States and are scattered from 
coast to coast. Five of these become small trees. 


Trees of New York State O17 


Branchlets stout, pithy, exuding a milky or watery juice when bruised. 
Leaves alternate, deciduous or persistent, chiefly odd-pinnately compound. 
Flowers dioecious or polygamous, white or greenish white, borne in more or 
less compound axillary or terminal panicles; calyx generally 5-cleft or parted, 
persistent; petals 5, spreading, longer than the calyx-lobes; stamens 5, alter- 
nate with the petals, inserted with them under the margin of an annular 
disk; pistil consisting of a sessile ovary terminated by 3 terminal styles and 
stigmas. Fruit a globose, smooth or hairy drupelet, borne chiefly in thyrses; 
flesh thin, often acidulous; pit bony or crustaceous. 


KEY TO THE SPECIES PAGE 


1. Flowers in terminal thyrsoid panicles; drupelet clothed with acid crimson 

| RENAE ae ae ast Shee an Pa aR UTA GY cg wc PE ets Os See RETA Er 2 

1. Flowers in loose, slender, axillary panicles; drupelet glabrous, white........ 
R. Vernix 285 


Zehachisior the leaf mot wanged: juicemmilky 2 22 .ncasscs nace ems dns a: 3 

2. Rachis of the leaf winged; juice watery.................... R. copallina 283 
3. Leaf-stalks and branchlets densely velvety-hairy...............R.typhina 279 
3, Leat-stalks and branchlets glaucous.. ....../.02..).........0.. 6: R. glabra 281 


HOLLY FAMILY. AQUIFOLIACEAE 


Trees and shrubs with terete branchlets, scaly buds, alternate 
simple leaves, inconspicuous flowers, and a drupaceous fruit. A 
family of about one hundred and seventy-five species widely dis- 
tributed in the temperate and tropical regions of the world. One 
genus is represented by arborescent forms in the United States. 

Leaves alternate, deciduous or persistent, simple, entire, crenate or pun- 
gently toothed, stipulate. Flowers greenish white, dioecious, axillary, soli- 
tary or eymose; calyx 4—6-lobed; petals 4—6, imbricated in the bud; stamens 
4-6 alternate with the petals, inserted on the petals at the base, reduced to 
staminodia in the pistillate flower; ovary 4-8 celled; style short or none; 
stigmas 4-8. Fruit a drupe with thin flesh, containing 4-8 horny or erusta- 
ceous nutlets; seeds pendulous, albuminous. 


THE HOLLIES. Genus ILEX Lb. 


A genus of about one hundred and sixty species of trees and 
shrubs widely scattered throughout the temperate and _ tropical 
regions of the world with the exception of western North America, 
Australia and neighboring islands. Thirteen species are found in 
eastern United States, five of which become arborescent. Two of 
the latter are found in New York State, one of which, Ilex opaca 
Ait., becomes a small tree within our range. 

For generic characters, see those of the family. 


MAPLE FAMILY. ACERACEAE 
Trees and a few shrubs with watery often saccharine juice, 
terete branches, opposite simple palmately lobed or pinnate leaves, 
and polygamous or dioecious flowers. The es consist of 
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but two genera, Dipteronia, represented by a single species in 
China and Acer, with numerous species widely distributed over 
the northern hemisphere. 


Leaves opposite, deciduous, simple and palmately lobed or pinnate, long- 
petioled, chiefly estipulate. Flowers regular, polygamous, dioecious, or rarely 
perfect, borne in lateral fascicles arising from separate flower-buds before 
the leaves or in terminal and lateral racemes or panicles with or after the 
leaves; calyx chiefly 5-parted, the segments imbricated; petals 5 or none; 
disk thick, annular, lobed, or sometimes lacking; stamens 4-12 (usually 7-8), 
hypogynous, with filiform filaments and oblong or linear anthers; pistil con- 
sisting of a 2-lebed, 2-celled, compressed, wing-margined ovary surmounted 
by 2 styles which are stigmatic on their inner surface; ovules 2 in each eell. 
Fruit a double samara, the halves usually long-winged and 1-seeded, and 
joined at the base; wings papery, thickened on the margin; seed compressed | 
ascending, exalbuminous; cotyledons thin, folded. 


THE MAPLES. Genus ACER L. 


The genus Acer consists of seventy to eighty species of trees and 
shrubs seattered over the northern hemisphere of the New and the 
Old World, one species crossing the equator into Sumatra and 
Java. Some thirteen forms are found in North America, six 
species (including one variety) occurring within the area of New 
York State. Some species are important timber trees producing 
a close-grained, moderately hard wood which is prized for furni- 
ture, in turnery and for interior finish. Maple sugar is obtained 
from the sap of Acer saccharwm Marsh. The maples are also used 
extensively as shade trees. 

For generic characters, see those of the family. 


KEY TO THE SPECIES PAGE 
1. Leaves simple, palmately veined and lobed....................+-22e000: 2 
if leaves|pinnately, compounds -aascc ie ie een: A. Negundo 301 
2.) Blowers in) terminal! racemes... . .. i... .4 29-2. 22s ae eee 5 
2 Flowers,in lateral clusters... 3.5.05 6 ose one eee 4 


3. Racemes erect; leaves coarsely serrate, usually 3-lobed at the apex......... 
A. spicatum 291 

3. Racemes drooping; leaves finely doubly serrate, 3-lobed at the apex........ 
A. pennsylvanicum 289 

4. Flowers appearing with the leaves in nearly sessile, umbel-like, pendant 


COLPYMDS 5, dos. «es sas wyardvs, subyia's dovye. dual sca eyansct eho eee 
4. Flowers appearing before the leaves in umbel-like fascicles from separate 
buds: 5... eganiyagenl: eg eM a Ss. AR ee 6 
0. Leaves dark green above, glabrous beneath at maturity....... A. saccharum 293 


0. Leaves yellowish green above, usually downy beneath..................-. 
A. saccharum, var. nigrum 295 
6. Petals wanting; sides of terminal lobe of leaf diverging....A. saccharinum 297 
6. Petals present; sides of terminal lobe of leaf converging..... . . A rubrum 299 
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SOAPBERRY FAMILY. SAPINDACEAE 


Trees, shrubs, lanas, or herbaceous vines with watery juice, 
chiefly alternate compound estipulate leaves, and mainly polyga- 
mous unsymmetrical flowers. <A large family comprising more 
than one hundred genera and one thousand species widely dis- 
tributed in the tropical and warm temperate regions of the world. 
But one genus, Aesculus, is represented by a naturalized arbores- 
cent form in New York State. 

Leaves alternate (opposite in one genus), pinnate or palmate, persistent or 
deciduous, estipulate. Flowers regular or irregular, polygamous; sepals or 
calyx-lobes 4-5, imbricated in the bud; petals 3-5, imbricated in the bud; disk 
annular, fleshy; stamens generally 7-10, inserted on the disk, with free fila- 
ments and introrse 2-celled anthers; pistil consisting of a 2—4-celled ovary sur- 
mounted by a terminal style and capitate or lobed stigma; ovules solitary or 
2 in a cell. Fruit a drupe or capsule; seed usually solitary by abortion, exal- 
buminous. 


THE HORSE-CHESTNUT AND BUCKEYES. 
Genus AESCULUS L. 


Trees and shrubs with stout branchlets, large buds, ill-scented 
bark, and showy paniculate flowers. Aesculus includes ten or 
twelve species which are found in North America and Eurasia. 

Leaves opposite, deciduous, digitately compound, petiolate, estipulate; leaf- 
lets 3-9, serrate. Flowers polygamous, showy, borne in large terminal panicles, 
generally only the lower flowers fertile; pedicel jointed; calyx campanulate, 
5-lobed, the lobes unequal and imbricated in the bud; petals 4-5, unequal, 
clawed; disk hypogynous, annular; stamens chiefly 7, with elongated filiform 
unequal filaments and introrse, longitudinally dehiscent anthers; pistil con- 
sisting of a 3-celled sessile ovary surmounted by a slender, elongated curved 
style and capitate stigma; ovules 2 in each cell. Fruit a coriaceous, 3-valved, 
1-2 seeded capsule, loculicidally dehiscent; seeds large, globose or hemispher- 
ical, smocth, lustrous, brown, with large pale hilum, exalbuminous; cotyledons 
thick fleshy, hypogean. 


Aesculus is represented in New York State by but the one 
naturalized species A Hippocastanum l., a native of the Orient. 


BUCKTHORN FAMILY. RHAMNACEAE 


Small trees and erect or climbing shrubs with bitter bark, simple 
and mainly alternate leaves, and perfect, polygamous, or dioecious 
inconspicuous flowers. The Rhamnaceae include about forty-five 
genera and some six hundred species, chiefly natives of the tropical 
and warmer parts of the temperate regions. But one genus, 
Rhamnus, is represented by an arborescent species in New York 
State. 


380 The New York State College of Forestry 


Leaves simple, chiefly alternate and generally 3-nerved, stipulate. Flowers 
perfect or polygamous, regular, greenish, inconspicuous; calyx 4—5-lobed ; 
petals 4-5, inserted on the calyx or wanting; stamens 4-5, opposite the 
petals; disk fleshy; pistil consisting of a sessile 2-5-celled and ovuled ovary 
surmounted by a columnar style and terminal stigma. Fruit drupaceous, 
tipped with the remnants of the style; seeds mainly albuminous. 


THE BUCKTHORNS. Genus RHAMNUS (Tourn.) L. 


Small trees and shrubs with bitter bark, often spinescent 
branches, simple pinniveined leaves, and greenish, perfect, polyga- 
mous or dioecious flowers. Rhamnus is represented by about sixty 
species scattered over the temperate and in many parts of the 
tropical regions of the world. Five species are indigenous to the 
United States, three of which become arborescent. 

Leaves alternate or subopposite, deciduous or persistent, simple, entire or 
dentate, petiolate, conduplicate in the bud. Flowers perfect or polygamo- 
dioecious, axillary, borne in simple or compound racemes or fascicled cymes; 
calyx, campanulate, 4-5-lobed; petals 4-5, emarginate, infolded around the 
stamens or lacking; stamens 4-5, with short filaments and ovate-oblong or 
sagittate anthers; pistil consisting of a free 2—4-celled, ovoid ovary sur- 
mounted by a 3-4-cleft or lobed style. Fruit an oblong or spherical drupe 
with thick succulent flesh, containing 2-4 1-seeded nutlets; seed erect, 
grooved, with scanty albumen. 

Rhamnus ccthartica L. was introduced from Europe for ornamental pur- 
poses and has become naturalized in New York State. 


LINDEN FAMILY. TILIACEAE 


A large family of trees, shrubs and herbs comprising about 
thirty-five genera and approximately two hundred and fifty species, 
mainly tropical and most abundantly represented south of the 
equator. Three genera are North American, one of which, Tilia, 
is arborescent. 

Leaves chiefly alternate, simple, deciduous, stipulate. Flowers perfect, regu- 
lar, generally in cymes or panicles; sepals. 3-5, valvate, deciduous; petals of 
the same number, fewer, or none; stamens numerous, generally 5-10- 
adelphous; pistil consisting of a sessile, 2—10-celled ovary terminated by a 
columnar style and capitate stigma. Fruit drupaceous or nut-like; seeds 
albuminous; cotyledons foliaceous. 


THE LINDENS OR BASSWOODS. Genus TILIA (Tourn.) L. 

The genus Tilia comprises some twenty species of trees and is 
widely distributed in the temperate regions of the northern hemis- 
phere with the exception of western North America and Central 
Asia. Most of the species are characterized by fragrant, nectar- 
bearing flowers, fibrous inner bark, and a soft, even-textured valu- 
able wood, and. are valuable timber trees in the regions to which 
they are indigenous. 
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Leaves alternate, deciduous, simple, mainly cordate and inequilateral at 
the base, serrate, long-petiolate. Flowers perfect, pale yellow, fragrant, 
nectariferous, borne on slender clavate pedicels in axillary or terminal cymes, 
the stalk of the cyme in part adnate to the axis of a ligulate or obovate, pale 
green, membranous bract; sepals 5; petals 5, alternate with the sepals, creamy 
white; stamens numerous, 5-adelphous, each cluster (in the American spe- 
cies) united with a petal-like scale opposite each petal; filaments forked at 
the apex, each fork bearing a half-anther; pistil consisting of a sessile, tomen- 
tose, 5-celled ovary surmounted by a columnar style and 5 spreading stigmatic 
lobes. Fruit nut-like, woody, subglobose to ovate-cblong, 1-celled by abortion 
and containing 1-2 albuminous seeds; cotyledons palmately 5-lobed. 


KEY TO THE SPECIES PAGE 


Pmcavestolalrous: below). sq. sveeite. citiecehenebe sor aries ody Sides, silat T. americana 307 
1. Leaves pubescent or hoary-tomentulose below......................000. 2 
2. Leaves stellate pubescent below, with conspicuous axillary tufts of hairs. 

T. Michauxii 309 

2. Leaves hoary white-tomentulose below. ...T. heterophylla, var. Michauxti 311 


GINSENG FAMILY. ARALIACEAE 


Trees, shrubs, or herbs, with watery juice, alternate compound 
leaves, racemose or panicled umbels of flowers, and baceate fruit. 
A large family of about fifty genera and five hundred species, 
mainly confined to the tropies with a few genera extending into 
the northern hemisphere. Aralia is represented by four species 
in New York State, one of which becomes a small tree. 

Leaves alternate, deciduous, compound, petiolate, mainly stipulate. Flowers 
perfect or polygamous, regular, 5-merous, in racemose or panicled umbels; 
calyx adnate to the ovary, 5-lobed; petals 5 or 10, inserted on the margin of 
the calyx; stamens 5 or 10, alternate with the petals; pistil consisting of an 


inferior 2—5-celled ovary surmounted by 2-5 styles and simple stigmas; ovules 
one to each cell. Fruit a 2-5-seeded, baccate drupe; seeds exalbuminous. 


HERCULES’ CLUB. Genus ARALIA (Tourn.) L. 


Aromati¢e spiny trees or shrubs with stout pithy branches, and 
bristly or glabrous perennial herbs. The genus comprises about 
thirty species and is confined to North America and Asia. Aralia 
spinosa L. is the only North American species which becomes 
arborescent. 


Leaves alternate, pinnately or ternately decompound, the petioles enlarged 
and clasping at the base; stipules present. Flowers perfect or polygamous, 
small, greenish white, 5-merous, borne on slender, jointed pedicels in umbels 
or panicled umbels; calyx-tube adherent to the ovary, the lobes minute and 
valvate; petals ovate, imbricated in the bud; stamens alternate with the 
petals, with filiform filaments and oblong or ovate anthers, inserted with the 
petals on the margin of the disk; pistil consisting of an inferior 2-5-celled 


= 
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ovary surmounted by a like number of styles and capitate stigmas. Fruit 
a 2-5-seeded, laterally compressed or angled, baccate drupe, tipped with the 
remains of the styles and calyx-lobes; nutlets orbicular to ovate-oblong, 
compressed, 1-seeded; seeds albuminous. 


DOGWOOD FAMILY. CORNACEAE 


Trees, shrubs, or herb-like shrubs, with watery juice, terete 
branchlets, alternate or opposite deciduous leaves, and perfect or 
polygamo-dicecious flowers. The family includes about sixteen 
genera and some ninety species, chiefly natives of the north 
temperate zones. wo genera have arborescent species in North 
America. 

Leaves alternate or opposite, deciduous, simple, estipulate. Flowers regular, 
borne solitary, in heads or cymes; calyx-tube adherent to the ovary, its limb 
4—5-toothed cr wanting; petals 4-5 or sometimes wanting; stamens 4-5 or 
more numerous with subulate or flat filaments, inserted with the petals on 
the margin of the epigynous disk; pistil consisting of an inferior, 1-2 celled, 
1-2 ovuled ovary surmounted by a simple style and stigma. Fruit a 1-2 
seeded, 1-pitted drupe; seeds oblong, albuminous. 


KEY TO THE GENERA PAGE 
1. Leaves mostly opposite; flowers perfect, 4-merous.................-. Cornus 382 
1. Leaves alternate; flowers polygamo-dioecious, 5-merous............... Nyssa 383 


THE DOGWOODS OR CORNELS. Genus CORNUS (Tourn.) L. 

Trees, shrubs, or shrub-like herbs, with astringent bark, opposite 
or rarely alternate leaves, small perfect flowers and drupaceous 
fruit. The genus comprises some forty species, confined to the 
temperate regions of the northern hemisphere aside from a single 
species in Peru. Some seventeen species occur in North America, 
four of which become arborescent. 

Lecves opposite or rarely alternate, simple, deciduous. Flowers perfect, 
small, white, greenish white or yellow, 4-merous, borne in cymes or heads, 
the latter subtended by showy white bracts in some species; calyx adherent to 
the ovary, the limb minutely 4-toothed; petals 4, valvate in the bud; stamens 
4, alternate with the petals and inserted with them on the margin of the 
disk, the filaments slender and exserted; pistil consisting of an inferior 
2-celled, 2-ovuled ovary surmounted by a columnar style and capitate or 
truncate stigma. Frwit an oblong or ovoid drupe, with thin flesh and bony 
or crustaceous 2-seeded stone. 


KEY TO THE SPECIES PAGE 
1. Leaves opposite; flowers greenish, capitate, the heads surrounded by 4 large, 
white: involucral bracts: fruit reds. 760-0 eee Cornus florida 315 


1. Leaves alternate; flowers creamy white, in naked cymes; fruit dark blue..... 
Cornus alternifolia 317 
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THE TUPELOS. Genus NYSSA L. 
Trees with alternate simple leaves, inconspicuous polygamo- 
dioecious flowers, and drupaceous fruit. Nyssa is represented by 
five species in the eastern United States and a single species in 


Southern Asia. One species, Nyssa sylvatica Marsh., occurs in 
New York State. 


Leaves alternate, deciduous, simple, entire or angulate-toothed, petiolate, 
generally grouped near the end of the branches. Flowers appearing before 
the leaves, polygamo-dioecious, small, greenish white, inconspicuous, borne in 
capitate clusters, short racemes, or solitary at the summit of slender axillary 
peduncles; staminate flowers numerous; calyx 5-parted; petals 5, minute, 
fleshy, or none; stamens 5-15, with slender filaments and oblong anthers; 
fertile flowers solitary or in few-flowered clusters, subtended by bracts; 
calyx-limb 5-toothed or truncate; petals 5, minute or none; stamens 5-10, 
with short filaments and fertile or abortive anthers; pistil consisting of an 
inferior, 1-celled, 1-ovuled ovary surmounted by a slender curved style stig- 
matic on one side toward the apex. Fruit an oblong or ovoid drupe, with 
thin acidulous flesh and thick-walled, bony, terete or compressed, ridged or 
winged, generally 1-celled, 1-seeded pit; seed pale, filling the cavity of the pit. 


Series 3. GAMOPETALAEB 


Plants with petals more or less united, or sometimes separate 
or wanting. 


HEATH FAMILY. ERICACEAE 


Trees and shrubs with sealy buds, alternate simple leaves, per- 
fect regular flowers, and capsular, drupaceous or baceate fruit. 
A large family consisting of about sixty-seven genera and over one 
thousand species, widely scattered throughout the world in tropical 
and temperate regions. ‘Twenty-one genera are represented in the 
United States, seven of which include arborescent forms. 

Leaves alternate, simple, estipulate. Flowers perfect, regular, 4- or 5- 
merous; calyx 4-5-lobed, free or adnate to the ovary; corolla regular, 
4-5-lobed, the lobes imbricated in the bud; stamens as many or twice as 
many as the lobes of the corolla, with short filaments and anthers opening 
by a terminal pore and often appendaged; pistil consisting of a 4—10-celled 


superior or inferior ovary terminated by a columnar style and capitate stigma. 
Fruit capsular, drupaceous, or baccate; seeds generally minute, albuminous. 


KEY TO THE GENERA 


PAGE 
1. Leaves flat; flower clusters axillary; corolla 5-lobed................. Kalmia 384 
1. Leaves revolute; flower clusters terminal; corolla 5-cleft...... Rhododendron 384 
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THE LAURELS. Genus KALMIA L. 


Small trees and shrubs with terete branchlets, minute axillary 
leaf-buds, elongated axillary inflorescence-buds, and fibrous root. 
Five or six species are recognized, natives of the United States 
and Cuba. One species, Kalmia latifolia L., becomes arborescent 
in eastern United States. 

Leaves alternate, persistent, entire, short petiolate. Flowers perfect, showy, 
pink, purple or white, borne on slender bibracteclate pedicels from the axils 
of persistent bracts in axillary umbels; calyx 5-parted, persistent, the lobes 
imbricated in the bud; corolla saucer-shaped, 5-lobed, with short tube and 
10 pouches just below the limb, the lobes ovate and before anthesis promi- 
nently 10-ribbed from the pouches to the acute apex of the bud; stamens 10, 
shorter than the corolla, with oblong anthers and filiform filaments; prior 
to anthesis the anthers are retained in the pouches but at maturity the stamen 
straightens abruptly and catapults the pollen grains from terminal pores in 
the authers; disk 10-lobed; pistil consisting of a subglobose, 5-celled, many- 
seeded ovary terminated by a filiform exserted styles and capitate stigma. 
Fruit a subglobose crustaceous, 5-celled capsule which is tardily septicidally 
dehiscent; seeds minute, albuminous. 


THE RHODODENDRONS. Genus RHODODENDRON L. 


Small trees and shrubs with astringent juice, scaly bark, terete 
branchlets, alternate leaves, and showy flowers. The genus includes 
over two hundred species which are seattered over eastern and 
southern Asia and adjoining islands, and North America. Eighteen 
species occur in North America, one of which, Rhododendron maxi- 
mum L., becomes arborescent. In addition horticulturists have 
introduced and hydridized many exotic forms for ornamental 
purposes. 

Leaves alternate, clustered near the ends of the branchlets, persistent; 
coriaceous, with revolute entire margins and broad midribs, short-petiolate. 
Flowers perfect, showy, arising from scaly, cone-like buds, borne in terminal 
corymbs or panicles; calyx 5-parted or toothed, persistent; corolla campanu- 
late, 5-cleft, deciduous; disk fleshy, lobed; stamens generally 10, somewhat 
unequal, declined and spreading; filaments pilose at the base; pistil consisting 
of a 5-celled ovary surmounted by a slender, exserted, persistent style and 
capitate stigma. Fruit a 5-celled, 5-valved, many-seeded, septicidally dehiscent 
capsule; seeds numerous, minute, laciniately winged at the ends, albuminous. 


EBONY FAMILY. EBENACEAE 


Trees and shrubs with watery juice, alternate simple entire 
leaves, dioecious or polygamous flowers, and baceate fruit. The 
Ebenaceae include five genera and about two hundred and seventy- 
five species, widely distributed in tropical and the milder parts 
of the temperate regions. 
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Leaves simple, alternate, entire, estipulate. Flowers small, chiefly dioecious 
or polygamous, regular, axillary, solitary or cymose; calyx inferior, persistent, 
3-7-lobed; corolla regular, deciduous, 3—7-lobed; stamens more numerous than 
the lobes of the corolla and inserted on its tube, with short filaments and 
introrse anthers; pistil consisting of a several-celled ovary surmounted by 
2-8 styles and stigmas; ovules 2 in each cell. Fruit a 1-several-seeded berry 
subtended by the accrescent calyx; seeds albuminous. 


THE PERSIMMONS. Genus DIOSPYROS L. 


Diospyros includes about one hundred and sixty species, widely 
distributed throughout the tropics of the world but most abundant 
in southern Asia. A few species extend into the temperate regions 
of eastern Asia, eastern North America, and the Mediterranean 
area. The ebony of commerce is produced by certain members of 
this genus while others produce edible fruit. Diospyros is repre- 
sented by two species in the United States, one of which, Diospyros 
virgimana L., occurs in southern New York. 

Leaves alternate, simple, coriaceous, entire, estipulate. Flowers dioecious, 
polygamous, or occasionally perfect, regular, from the axils of the leaves of 
the year or of the previous year; staminate flowers smaller than the pistillate; 
usually in short few-flowered cymes; pistillate flowers chiefly solitary; calyx 
3-7-lobed, persistent and usually accrescent; corolla regular, 3—7-lobed, the 
lobes convolute in the bud; stamens 2-3 times the number of corolla-lobes, 
inserted at the base of the corolla in two rows and in pairs, with slender 
filaments and oblong apiculate anthers, abortive in the pistillate flowers; 
pistil consisting of an inferor 3—7-celled ovary surmounted by 3-7 spreading 
styles, each bearing 2-lobed or parted stigmas at the apex. Fruit a globose, 
oblong or conical 1—10-seeded berry, subtended at the base by the accrescent 
persistent calyx; seeds oblong, compressed, albuminous. 


OLIVE FAMILY. OLEACEAE 


Trees or shrubs with watery juice, scaly buds, opposite estipu- 
late leaves, perfect, dioecious or polygamous flowers, and capsular, 
baceate, drupaceous, or samaroid fruit. The family includes about 
twenty genera and five hundred species, widely distributed in tem- 
perate and tropical regions but chiefly in the northern hemisphere. 
Five genera are indigenous to the United States, one of which has 
arborescent representatives in New York State. 

Leaves opposite, simple or compound, estipulate. Flowers perfect, dioecious, 
or polygamous, regular, paniculate, cymose, or fasciculate; calyx inferior, 
2-4 lobed, or none; corolla of 2-4 petals or none, stamens 2-4, with short 
filaments and introrse, often apiculate anthers; pistil consisting of a 2-celled 


ovary surmounted by a single style and terminal stigma. Fruit a samara 
or berry in the American species; seeds albuminous. 
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THE ASHES. Genus FRAXINUS (Tourn.) L. 


Trees and shrubs with stout pithy branches, opposite odd-pinnate 
or occasionally simple leaves, dioecious, polygamous or rarely per- 
fcet flowers, and samaroid fruit. The genus Fraxinus includes 
about forty species, widely distributed in the northern hemisphere 
and in Cuba and Java. Sixteen species occur in the United States, 
fifteen of which are arborescent and include some of our most 
valuable timber trees. Three species and a variety are indigenous 
to New York State. 


Leaves opposite, deciduous, odd-pinnately compound or rarely reduced to a 
single leaflet, petiolate; leaflets generally serrate; petiolulate or sessile. 
Flowers dioecious, polygamous, or rarely perfect, vernal, borne on slender 
pedicels in open or compact axillary panicles, terminal or axillary on shoots 
of the year or axillary on the growth of the preceding season; calyx small, 
campanulate or none; corolla 2-4 parted or none; stamens chiefly 2, with 
short filaments and large oblong anthers; pistil consisting of a mostly 2-celled 
ovary crowned by a simple style and 2-lobed stigma. Fruit a samara with 
terete or somewhat compressed, chiefly 1-seeded body and terminal wing; seed 
elongated, exalbuminous. 


KEY TO THE SPECIES PAGE 


1. Leaflets petiolulate; body of the fruit essentially terete; wing not extending 
torthe based... i.5isn% fo ache Hed Gelnickierd el ete dips SRB ee Cee 2 
1. Leaflets sessile; body of the fruit compressed; wing extending to the base... . 
F. nigra 333 
2. Leaflets obscurely serrate, pale beneath................0:0+-+eee eres 3 
2. Leaflets sharply serrate, bright green beneath...............-....----: 
F. pennsylvanica, var. lanceolata 331 
3. Petioles and branchlets glabrous or nearly so................. F. americana 327 
3. Petioles and branchlets velvety-pubescent..............-- F. pennsylvanica 329 


THE FIGWORT FAMILY. SCROPHULARIACEAE 


Herbs, shrubs, vines and a few trees, with simple opposite, 
whorled or alternate leaves, mainly perfect, irregular and usually 
showy flowers, and capsular fruit. The family includes about one 
hundred and eighty genera and twenty-five hundred species, widely 
distributed through tropical and temperate regions. In addition 
to many herbs, Paulownia is represented by a single naturalized 
arborescent species in New York State. 

Leaves simple, variously arranged, estipulate. Flowers generally perfect, 
complete, irregular and often zygomorphic, generally showy; calyx 4-6- 
toothed, cleft or divided, persistent; corolla more or less irregular, mainly 
2-lipped; stamens 2, 4 or 5, generally didynamous, inserted on the corolla-tube, 
with long, slender filaments and 1-2-celled anthers; pistil consisting of a 
2-celled, many-ovuled ovary surmounted by a slender, usually simple style 


and simple or 2-lobed stigma. Fruit capsular, 2-valved; seeds numerous, 
albuminous. 
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THE PAULOWNIA TREE. PAULOWNIA Sieb. and Zuce. 


Trees with watery juice, stout pithy branches, opposite simple 
leaves, showy paniculate flowers, and capsular fruit. The genus 
contains two species which are native to Japan and China. 
Paulownia tomentosa (Thunb.) Steud. has become naturalized as 
an escape in southern New York State. 

Leaves large, simple, opposite, deciduous, cordate, pubescent, long-petioled, 
estipulate. Flowers large, showy, violet in color, borne on stout, velvety 
pedicels in large, terminal panicles; calyx persistent, 5-cleft, the lobes short 
and obtuse; corolla-tube hairy without, 5-lobed, the lobes unequal and spread- 
ing; stamens 4, didynamous, with slender filaments and wide-spreading anther- 
sacs; pistil consisting of a 2-celled, many-ovuled ovary surmounted by a long 
style which is thickened and stigmatic toward the apex. Fruit a broadly 
ovoid, woody, abruptly pointed, 2-celled capsule, 1-2 inches long, opening 
loculicidally at maturity but persisting on the trees into the winter; seeds 
small, numerous, lace-winged. 


TRUMPET-CREEPER FAMILY. BIGNONIACEAE 


Trees, shrubs, lianas and a few herbs with watery juice, opposite, 
whorled or rarely alternate leaves; generally showy flowers, and 
eapsular or baceate fruit. The family includes about one hundred 
genera and in the neighborhood of five hundred species. Five 
genera are represented in the United States, three of which are 
arborescent. . 

Leaves simple or compound, opposite, whorled or rarely alternate, estipulate. 
Flowers large, showy, perfect, more or less irregular; calyx bilabiate; corolla 
somewhat bilabiate, 5-lobed, the lobes imbricated in the bud; stamens 2 or 4, 
inserted at the base of the corolla, introrse; staminodia 1-3; pistil consisting 
cf a 1-2-celled, many-ovuled ovary surmounted by a slender 2-lobed style, 
stigmatic at the apex. Fruit a linear, woody, loculicidally-dehiscent, 2-valved 
capsule, or baccate; seeds exalbuminous. 


THE CATALPAS. Genus CATALPA Scop. 


Rapidly growing trees with stout, terete, pithy branchlets, oppo- 
site or whorled leaves, showy paniculate flowers, capsular fruit, 
and soft durable wood. The genus Catalpa includes seven species, 
natives of the eastern United States, the West Indies, and eastern 
China. Two species have become naturalized in New York State. 

Leaves large, simple, entire or sparingly lobed, long-petiolate, opposite or 
in whorls of three, deciduous. Flowers large, showy, borne on slender, brac- 
teolate pedicels in terminal, trichotomously-branched, compound panicles or 


corymbs; calyx bilabiate in opening; corolla broadly campanulate, oblique, 
membranaceous, variously spotted within, with spreading, 2-lipped, 5-lobed 
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limb; corolla lobes undulate; stamens 2, ascending under the anterior lip of 
the corolla, with flattened arcuate filaments and divergent anther-cells; 
staminodia 3, free, filiform, or rudimentary; pistil consisting of a sessile, 
2-celled ovary, contracted above into an elongated, filiform style bearing 2 
stigmatic lobes at the apex. Fruit an elongated, subterete, pod-like capsule, 
loculicidally dehiscent, persisting on the trees during the winter; seeds 
numerous, compressed, oblong, with broad, lateral, fimbriated wings, inserted 
in 2-4 ranks near the margin of the flat, more or less thickened, woody septum. 


KEY TO THEJSPECIES PAGE 

1. Leaves caudate-acuminate; flowers in few-flowered open panicles; fruit stout, 
thick=walled!sconseh. Beaute a WAClaln w olelaline sities ICE aE Renan C. speciosa 339 

1. Leaves short-acuminate; flowers in many-flowered crowded panicles; fruit 
Slender, chin=walled se apesusivs iets o's cote aicigil nie tie oneuneete C. bignonioides 337 


HONEYSUCKLE FAMILY. CAPRIFOLIACEAE 


Trees, shrubs, lianas, or perennial herbs with watery juice, scaly 
buds, opposite leaves, cymose flowers, and drupaceous, capsular 
or baceate fruit. The family includes ten genera and about three 
hundred species, widely distributed in the northern hemisphere 
but with a few species extending into the tropics and southward. 
Two genera are represented by arborescent species in the United 
States. 

Leaves opposite, petiolate, mainly estipulate. Flowers regular, perfect, 
borne in terminal or axillary compound cymes; calyx-tube adnate to the 
ovary, 5-toothed; corolla epigynous, 5-lobed and sometimes 2-lipped; stamens 
5, inserted on the tube of the corolla and alternate with its lobes, with slender 
filaments and oblong anthers; pistil consisting of an inferior or partly 
inferior 1—5-celled, 1—5-ovuled ovary terminated by a short style and 3—5-lobed 
capitate stigma. P’rwit a 1—5-celled drupe, capsule or berry; seeds albuminous. 


THE NANNY-BERRIES, ETC. Genus VIBURNUM (Tourn.) L. 


Shrubs and small trees with tough flexible branchlets, opposite 
deciduous leaves, cymose flowers, and drupaceous fruit. The genus 
includes approximately one hundred species, widely distributed 
in the north temperate regions of the New and the Old World, 
a few extending into the tropics and southward. Fifteen species 
occur in North America, three of which become arborescent in the 
Atlantic States. 

Buds enveloped in a single pair of scales, or naked, generally large. Leaves 
opposite, simple, deciduous, chiefly estipulate; petioles often broad at the base. 
Flowers white or rarely pink, showy, borne on short, bracteolate pedicels in 
flat, compound eymes, the outer flowers sometimes radiant and neutral; 
calyx-tube cylindrical, with short, equally 5-lobed limb, persistent in fruit; 
corolla rotate, equally 5-lobed, spreading and retlexed after anthesis; stamens 
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5, inserted on the base of the corolla and alternate with the lobes, exserted, 
with elongated filaments and bright yellow anthers; pistil consisting of 4a 
1-celled, inferior ovary surmounted by a conical style bearing 3 stigmatic 
lobes at the apex. Fruit a 1-celled, 1-seeded drupe with soft pulp and thin- 
crustaceous tumid or compressed stone. Two arborescent species of Viburnum 
occur in New York State. 


KEY TO THE SPECIES PAGE 
1. Leaves ovate, at least the upper caudate-acuminate............. V. Lentago 341 
1. Leaves mainly oval, rounded or acute at the apex........... V. prunifolium 343 
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TREE ZONES AND TREE DISTRIBUTION IN NEW 
YORK STATE 


A bulletin covering the trees of New York State would not be 
complete were the subject in hand to be dismissed without at least 
a cursory treatment of the tree zones and tree distribution within 
the state. The following paragraphs are written with this idea 
in mind in the hope that the reader may gain some insight into 
the factors which govern tree distribution and which have led to 
regional dissemination of tree species within our borders. In this 
connection it would seem wise to discuss briefly the fundamentals 
which underlie forest distribution and to point out that the tree 
and tree aggregate, that is, the forest, are the logical outcome of 
such factors, working in unison. 


DEVELOPMENT OF DENDROID PLANTS 


If our theories of evolution are tenable, the most primitive 
plants were unicellular and therefore undoubtedly microscopic. We 
need not concern ourselves here with the argument as to whether 
they were aquatic or terrestrial, but all are agreed that they were 
extremely simple, and, being unicellular, exhibited no division of 
labor. In time multicellular plants were evolved in which division 
of labor developed. Cell division, and consequently growth, were 
restricted to certain cells, while others, in some eases, at least, 
became greatly modified and served as anchors or organs of attach- 
ment. With the development of vascular (condueting) tissue 
division of labor progressed a step further, and the organism 
increased in size owing to its ability to move food absorbed or 
elaborated in one part to distant parts where needed. Finally 
seed plants, as opposed to spore plants, arose in response to a 
necessity brought about by a semi-hostile environment, permitting 
of the tiding over of the organisms during unfavorable (cold and 
dry) seasons and insuring wider dissemination. 

But nature was yet to outdo her previous attempts at evolution 
in the development of the dendroid plant, that is, the tree. These 
magnificent organisms towered aloft over their humbler brethren 
and were thus in a position, owing to their greater stature, to have 
first call on that which is essential for the growth of all green 
plants, namely, light. Whether trees arose as a result of direct 
competition between plants for light, ete., or purely as the out- 
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come of optimum growth conditions which led to better nourished 
individuals of greater stature is open to argument. In any case 
I would have you think of the tree as the king of plants, towering 
far above its smaller kinsmen and haughtily permitting them the 
erumbs of existence after its own wants are satisfied. But the 
race is not always to the swift nor to the mighty. History tells 
us that massive stature may oft predict extinction. Who knows 
but that the mighty lords of the forest may, as evolution goes on, 
succumb in the battle for existence? The trend of evolution for 
the future is problematical. 


THE CLIMAX FOREST 


But the kingdom of the tree is limited. He rules supreme in 
woodlands by the grace of a better interpretation of and adapta- 
tion to environmental factors such as precipitation (rain, atmos- 
pheric moisture, ete.), and temperature which permit of his 
dominance, nay, his very existence. And in those areas where he 
is conspicuous by his absence the humbler plants which demand 
less moisture hold undisputed sway and form the so-called grass- 
lands. These herbaceous forms in turn may grow weary of the 
struggle in arid or semi-arid regions and a desert type, inhabited 
by only the most hardy or wholly destitute of vegetation, results. 

I trust that before this the reader has grasped the idea of life 
and death competition between plants. Evolution has resulted in 
a bewildering array of plant forms, trees, shrubs, lianas, and 
herbaceous types with a concomitant crowding as a result. Force 
of circumstances has compelled these organisms to resort to mutual 
adjustments, to become plastic or adaptable as we say, and where 
a given set of environmental factors has been in force over a long 
period a plant ‘‘status quo’’ as it were, has resulted. In regions 
where circumstances such as drought and the like precluded tree 
growth, grasslands of various sorts occupy the terrain. On other 
areas, a climax forest consisting of stable tree citizens, found 
worthy by trial, has developed. In localities which permit the 
growth of forests, the climax forest is always the ultimate result 
of the working out of mutual adjustments and dependencies over 
a long period, sometimes of centuries. The primeval woods which 
originally covered the greater portion of New York State were in 
the main of this type but to the climax forest the advent of man 
is always a catastrophe. Civilization, with its demand for agri- 
cultural lands and forest products, chief among which is wood, 
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means the destruction of large areas of primeval forests. Nature 
sets about it promptly to heal the sears thus resulting, and if 
left to her own devices would ultimately again produce a ¢limax 
type. But man impedes her at every turn either by preventing 
reforestation or, where forestry is practiced, by an arbitrary 
selection of the future forest citizens, that is, the trees. Nature’s 
methods in the production of a climax forest when judged by 
financial standards, are neither economical or necessarily wise. 


FACTORS GOVERNING DISTRIBUTION OF FORESTS 


In general trees are impartial to soil unless the soil characters 
are of an extreme type. Relatively few have arbitrary soil re- 
quirements and their absence from given localities is not to be 
construed as resulting from the type of terrain but rather from 
competition due to other factors. Those trees which are most 
happily adjusted to their environments are bound to survive in 
the warfare of mutual adjustment owing to the advantage aceru- 
ing from better growth conditions. It is only near the limits of 
its range that a species may become exacting as to soil, for here 
the balance which means the life or death of the organism is more 
delicately adjusted and an unfavorable soil may be sufficient to 
cause the elimination of a species from a given terrain. 

Temperature is the potent factor in controlling tree distribu- 
tion and results in forest belts which are determined, at least so 
far as their general contours are concerned, by latitude. No part 
of the earth is too hot to support forests, other factors being favor- 
able, while the northern tree limit is believed to be fixed by a 
normal duration of temperature of 50° Fahr. for at least a month 
each year.” But the contour lines of forest belts are not of neces- 
sity east and west contours. Temperature fluctuates with altitude 
and with proximity to large bodies of water, that is, to oceans and 
large lakes. Mean annual temperature decreases with altitude. 
Large water areas tend to modify a climate owing to the faet that 
water cools and warms less rapidly than terrain. Added to the 
last is the effeet of warm or cold ocean currents which sweep 
along the continental coasts. Doubtless supermaximum tempera- 
ture ftlnetuations of brief duration and infrequent interval are 
potent factors in determining the limitations of species, 

While temperature results in broad belts of vegetation of dif- 
ferent types available moisture (precipitation, humidity, water 


*R. DeC. Ward, Climate, 1908, page 28 
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level, etc.), and terrain cause further modification of those types. 
It is generally conceded that the rainfall necessary for forest 
growth is about the same as that required for agriculture without 
irrigation, that is, from 20-24 inches. But precipitation is de- 
pendent on such physiographic features as (a) proximity to the 
ocean or other large bodies of water, (b) mountain ranges athwart 
the rain-bearing winds which necessitate a cooling of the air and 
heavier rainfall, and (c) loeation within or near the track of 
cyclonic storms. With equal temperature the kinds of trees and 
forest types vary with precipitation. This accounts largely for 
the fact that the Great Plains and the Great Basin of the United 
States are forestless though not treeless. The plant belts which 
owe their origin primarily to latitude are greatly modified in the 
United States owing to varying temperatures brought about by 
topography and by wide extremes in annual precipitation, 


TRANSCONTINENTAL BELTS OR LIFE ZONES 


In the development of the natural resources of the United States, 
particularly the agricultural resources, it was early recognized 
that North America contained seven transcontinental belts or life 
zones, each again divisible into a large number of minor floral- 
faunal areas. These zones, as defined by Merriamft are as follows: 


I. The Boreal Region 


1. The Aretic-Alpine Zone— The far north beyond the 
limit of tree growth and in the United States, high moun- 
tains above timber line. Zone of the polar bear, musk ox, 
reindeer and of aretic poppy, dwarf willow, ete., in north 
polar regions. 

2. The Hudsonian Zone — Includes the northern part of 

the boreal conifer forest stretching from Labrador to Alaska. 
In eastern United States it is limited to the cold summits 
of the highest mountains from northern New England to 
western North Carolina. 
3. The Canadian Zone — Includes the southern and most 
valuable part of the transcontinental boreal conifer forest 
in Canada and parts of Maine, New Hampshire and 
Michigan, extending southward along the Appalachian 
highlands to western North Carolina and Tennessee. Zone 
of red spruce, balsam fir, paper birch and mountain ash. 


9 ala C, Hart. Life Zones and Crop Zones. U, 8. Biol. Survey, Bull. 10, 
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II. The Austral Region 

4. The Transition Zone — The eastern humid area, called 
the Alleghanian area. Includes the northeastern states and 
part of the Canadian provinces and the Alleghanies from 
Pennsylvania to Georgia. Zone of over-lap oak, chestnut, 
hickory, etc., with more northerly birch, beech, hemlock, 
sugar maple, ete. 

5. The Upper Austral Zone — In eastern United States, 
the Carolinean area. From the lower Hudson and coastal 
region of New Jersey to the mouth of Chesapeake bay and 
westward and southward at moderate elevations. Zone of. 
tulip-tree, hackberry, sweet gum, red bud, persimmon, ete. 

6. The Lower Austral Zone — In eastern United States, 
the Austro-riparian area. The coastal plain from the mouth 
of Chesapeake bay to Florida and the other Gulf States 
westward. Zone of long-leaf and loblolly pines, _ bald 
cypress, live oak, magnolia and tupelo. 


Ill. The Tropical Region 


7. The tropical zone of southern Florida characterized 
by royal palm, mahogany, mangrove, ete. 


DISTRIBUTION OF LIFE ZONES IN NEW YORK STATE 


Bray * has ably discussed the distribution of life zones in New 
York State. I quote, viz.: ‘‘ Applying New York to the tempera- 
ture scale and having in mind latitude only our State would fall 
in the region rather between the zones where southerly or austral 
conditions give their impress and those where northerly or boreal 
conditions do it—din the Transition zone of Merriam. On a 
theoretical latitude and sea level basis, this State would scarcely 
enter the boreal forest zone of spruce, balsam and paper birch. 
But the actual climatic situation in New York is radically different 
from the theoretical one based on latitude and approximate sea 
level. This is in part due as mentioned previously to the infiuence 
of the ocean on the one hand and to the great lakes on the other, 
but more especially to elevation. In order to get the effect of 
elevation vividly in mind let us imagine the construction of relief 
features of New York on an approximately sea level foundation. f 
State College ot hore to ae Sie Bie eee 


7 Of course, this imaginary construction bears no intimation of actual geological 
processes which have shaped the present configuration of the State. 
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We construct a general plateau of say 2,000 feet elevation to 
5,350 feet in the Adirondacks. Next we dissect this plateau down 
to the aspect of a hill and mountain land, cutting well defined 
streamways which converge to form the Delaware, Susquehanna 
and Alleghany drainage systems cutting into the plateau from 
the south. The Hudson-Champlain valley is a dissection to near 
sea level, cutting the State across from south to north. At the 
northwest we should plane down to fit the Ontario Lake basin, 
thus constructing the low, level plain bordering that lake and 
extending eastward as the Iriquois basin, including the Oneida 
Lake basin. The Mohawk is, then, a low and mostly broad valley 
a few hundred feet above sea level and joining the lake basin 
country with the Hudson valley. This cut severs the southern or 
Alleghany plateau from the Adirondacks. The lake basin country 
is continued around the north of the Adirondacks as a broad, 
low plain, the St. Lawrence valley. From the Iroquois-Ontario 
basin, cuts will be made into the Alleghany plateau constructing 
the Genesee drainage and the Finger Lake region of narrow north- 
south valleys opening out upon the lake basin plain. Finally, 
dissection of the Adirondack plateau would include sharply defined 
channels such as the Black, Oswegatchie, Raquett, Saranac, 
Ausable and Upper Hudson rivers and other masked or poorly 
established drainage features which may represent the effects of 
glacial filling. 

‘“The extremes of climatic conditions as thus created, added to 
latitude and ocean influence factors, may be expressed by a contrast 
between Staten Island and the summit of Mount Marey. 
Unfortunately, actual figures are not available for Mount Marcy, 
but so far as growing season is concerned, where absence of frost 
is taken as a criterion, the summit of Marey would scarcely have 
any growing period at all for warm climate plants which reach 
their northern limit at the mouth of the Hudson, for it is doubtful 
if any month is wholly free from frost. Certainly the growing 
season for even the cold-resisting artic flora of the summit can 
scarcely exceed three months, while around New York bay the 
frostless period covers 200 days. But this doesn’t express the full 
force of the difference between these two extremes. One should 
know the daily range of temperature in summer, which, of course, 
for the mountain summit, would be extreme. Again the lowest 
winter temperatures, the duration of zero or below zero tempera- 
ture and so on. 
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‘‘On Staten island are found such Austral plants as sweet gum, 
persimmon, mistletoe, willow oak, etc. On Mount Marcy, aretie 
species, such as Diapensia lapponica, Rhododendron lapponicum 
and a score of other species whose distribution is throughout the 
arctic regions of the three northern continents extending south- 
ward only on high mountains. This is much the sort of difference 
that one would get as between southern Illinois and Hudson bay. 
It supports the suggestion that within New York State there may 
be recognized a right wide range of floral provinces. But I wish 
to caution the reader against accepting without qualification the 
alleged facts of temperature effect as determined by elevation. 
Many of the phenomena of distribution will be found correlated 
with soil conditions, slope and exposure, local air drainage, ete., 
so that in reality the local edaphic conditions must be known.”’ 

We have seen that much of the terrain of New York State, more 
particularly the central plateau area, falls in the region where 
southern or Austral plants commingle with northern or boreal 
forms, that is, in the Transition Zone of Merriam. But the topog- 
raphy of the State and the proximity of certain parts of it to the 
ocean and the Great Lakes have brought about decided changes 
in zonal relations. For example, the dissection of the interior 
plateau by north-south drainage channels has led to a northern 
extension of Austral trees. This is especially well evinced in the 
Hudson Valley, where oak, chestnut and hickory persist more or 
less strongly, to Glens Falls and Whitehall, likewise in the drain- 
age systems of the Delaware, Susquehanna and Alleghany rivers. 
The Great Lakes, owing to their ameliorating effect on climate, 
permit of the Austral flora along their southern shores. In the 
ease of Lake Ontario this zone extends south into the Finger Lake 
region while the transition from Austral to Transition zone is 
abrupt south of Lake Erie owing to the more rugged topography. 
At higher altitudes in the Adirondacks and Catskills a more rigor- 
ous climate prevails and provides for a southern extension of the 
boreal vegetation of the Canadian zone in the form of islands sur- 
rounded by plateau lands, the chain of such islands being con- 
tinued southward at increasing elevations in the Appalachians 
and providing, as it were, a north-south bridge for the extension 
of, or the persistence of boreal plants far to the south, in the last 
case laggards in the march of vegetation northward following 
glaciation. 

In conclusion we may say that while —judged by latitude 
and theoretical temperature alone—the terrain of New York 
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State falls largely in the Transition Zone of Merriam, the distribu- 
tion of life zones is locally and largely affected by topography, 
the potent factors of which are altitude and proximity to large 
bodies of water. 


BRAY’S LIFE ZONES IN NEW YORK STATE 


While Merriam’s life zones serve in a rough way to delimit 
vegetational types in the main, it has been deemed wise by Bray * 
to deseribe more specifically zonal distribution of vegetation in the 
state and to carry Merriam’s idea somewhat farther. Inasmuch 
as his treatment is both logical and convenient I have followed it 
with certain additions and subtractions of indicator species which 
seemed warranted from personal observation within the State. 
The life zones of New York State, as delimited by Bray, with 
arborescent indicator species, are as follows: tf 


State Life Zones With Indicator Tree Species 


A. Zone of Willow Oak, Sweet Gum, Persimmon, Etc.: 


Indicator Species: 


Short-lead seine) es cres toe ter Pinus echinata Mill 

Niall EOS” Oko 6 Seo NO Quercus phellos L. 

LOSE OAK cre tere stesso a cle tet 0 oh Quereus stellata Wang. 
Black-jacke" Oak. (05.0. 2= > os Quercus marilandica Muench. 
anrel se Miaonolit, 15 seue cs «6. Magnolia virginiana L. 
SSC, CHM cles Siren ia'ctes os ss Liquidamber Styraciflua L. 
1S Kojo) “IME Rais ols wiathon Giodo.oo.c Ptelea trifoliata L. 


In addition to these and others perhaps equally important, the 
species of Zone B and many of Zone C. 


DISTRIBUTION OF A IN NEW YORK 
Staten Island, southern Long Island, especially coastward, and 
a narrow belt bordering the Sound from Manhattan and the 
Bronx to and continuing along the Connecticut coast. Growing 


period (estimated from last frost of spring to first of fall) 190 to 
200 days 


B. Zone of Dominance of Oaks, Hickories, Chestnut, Tulip-tree, 


Indicator Species: 


verte COGAREy « feimte ce salts eae ete Juniperus virginiana L. 

Ta Cheep W ant Aus. jarelaypteleta voles Juglans nigra L. 

COTW OOG iy «545: ans o\scehe miehelens Populus deltoides Marsh. 
* Loc. cit. 


7 See map, page 400. 
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Hickories: 
Bitternut. Swamp Hickory.. Carya cordiformis (Wang.) K. Koch. 
Shag-bark, Shell-bark...... Carya ovata (Mill.) K. Koch. 
King-nut. Big Shagbark.... Carya laciniosa (Michx. f.) Loud. 
Mike Genii Bas cpacdeoasbcadac Carya alba (L.) K. Koch. 
Small-fruited Hickory ...... Carya microcarpa Nutt. 
Papnut Hickery y . \ecetre. Carya glabra (Mill.) Spach. 
Sweetebirchy). se... eevee Betula lenta L. 
Chestnntt steve eres seie nian ets Castanea dentata (Marsh.) Borkh. 
Oaks: 
Red "Oaks eters: eerste ees Quercus rubra L. 
Swamp or Pin Oak.......... Quercus palustris Muench. 
Carlet Oakad-teenccrcise. + cies Quercus coccinea Muench. 
Gray Oakitee tise pieta se Quercus rubra, var. ambigua (Michx. 
f.) Fer. 

Black (Oaks Ciisess cies s.ccs, 5) sys) 555 Quercus velutina Lam. 
White Oaks tat. sk yeep cvaiets io eyo Quercus alba L. 
Mossy-cup. Burr Oak....... Quercus macrocarpa Michx. 
Swamp White Oak.......... Quercus bicolor Willd. 
Rock Chestnut Oak......... Quercus Prinus L. 
Chestnut Oak or Yellow Oak. Quercus Muhlenbergii Engelm. 
Hackberty, ster sence sea os Celtis occidentalis L. 
Red Marlloerisyaree te iets -toret t= Morus rubra L. 
White Minlberty% e-em ey er Morus alba L. 
Cucumber Tree. Mountain 

Maier ole aera separated ar Magnolia acuminata L. 
Tulip Tree. Yellow Poplar.. Liriodendron tulipifera L. 
lero) Aap oe eo ay 6 on aonwoe Asimina triloba Dunal. 
SPRGoner) = Seitae ne aeclo oa ee Sassafras variifolium (Salisb.) Ktze. 
American Crab-apple ....... Pyrus coronaria L. 
Wald Blacks Cherny oy... ote. Prunus serotina Ehrh. 
Sycamorepece tise, tescinitve. 2 Platanus occidentalis L. 
INGGE NGM Aa Aad aang oase Ns Cercis canadensis L. 
Kentucky Coffee-tree........ Gymnocladus dioica (L.) Koch. 
Hloney-locustiyy yer: esate -\s's)-/-f12 Gleditsia triacanthos L. 
Flowering Dogwood ........ Cornus florida L. 
Tupelo. Black Gum. >. <2... Nyssa sylvatica March. 
Greatrbamrely tase tse oa Rhododendron maximum L. 
Mountain Laurel ...-...:-.- Kalmia latifolia L. 
Black Villans. as eeetstee le otees Viburnum prunifolium L. 


DISTRIBUTION OF B IN NEw YorRK 


Morainic region of Long Island and Staten Island; Hudson 
Valley region and adjacent highlands (Westchester hills, High- 
lands of the Hudson, Lower Catskills. especially dissected channels, 
e. g., Kaaters-kill Clove, becoming ‘‘thinned out’’ by disappear- 
ance of many species (Chestnut stops below Lake Champlain, Red 
Oak, White Oak, Shell-bark Hickory, Red Cedar and some others 
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extend up the Champlain valley to the St. Lawrence) ; the Dela- 
ware, Susquehanna and Alleghany drainage valleys; across the 
Alleghany plateau in Finger Lake valleys; up the Mohawk valley 
(especially south exposures) and notably strongly developed in 
the narrow Erie belt and the broader Ontario-Iroquois basis 
(notable occurrence of Chestnut on sandy soils) to the Oneida 
Lake region; northward ‘“‘thinning out’’ (by disappearance of 
Chestnut, Tulip Tree, certain oaks and hickories and most of the 
secondary Austral woody species) toward the St. Lawrence valley. 

Low elevations to more or less 1200 feet southward and in terri- 
tory under maritime and especially lake influence. 

Growing season 160 to 180 days (Lower Hudson region; Erie 
and Ontario basins). ‘‘Thinned out’’ at low elevations of 150 
days growing season. (Apparent exception in case of Delaware, 
Susquehanna and Alleghany valleys?) 


C. Dominance of Sugar Maple, Beech, Yellow Birch, Hemlock and White Pine 
Mixed Forest, Alleghany-Transition Forest Zone: 


Indicator Species: 


Whites Pine rel areas ste ste oe Pinus Strobus L. 

EVemiloGK:, « Setersiaiacaies-2s ais sie\- <5 Tsuga canadensis (L.) Carr. 
isch? WaliGyaie cision <' « «5, «10's Salix nigra Marsh. 

Peach-leaved Willow......... Salix amygdaloides Anders. 

Hop Hormbeam ...........+. Ostrya virginiana (Mill.) K. Koch. 
LEHOW aWe, hae ss SR ots ea Carpinus ¢aroliniana Walt. 


Blue Beech. Water Beech.. Betula lutea Michx. f. 
Gray Birch. Old Field Birch. Betula populifolia Marsh. 


Gta Rae cc Galen. 4 = ba oats Fagus grandifolia Ehrh. 

JUNEETRY ween eee ere Amelanchier canadensis (L.) Medic. 
Thorn-apple. Hawthorn .... Crataegus pedicellata Sarg. 

Shake Wieeey see ae ee es ae Prunus virgianiana L, 

ermine NE Ns ae nate Sie aa ays Acer saccharum Marsh. 

Hed: Maple) sin fac. 25.363 Te Acer rubrum L. Notably in swamps. 
Striped Maple .. ..<....0s:00. Acer Pennsylvanicum L. Zone D? 
Monuntaim ~Maple’ osc aes Acer spicatum Lam. Zone D? 

ESAS WOQUS ene Biche sce = 2 tee ener ots Tilia americana L. 

IWARIRO PASI SFr ial) 2 oe arte Fraxinus americana L. 


DISTRIBUTION OF C IN NEW YorRK 


Tendency to recurrence upon every favorable edaphic situation 
throughout the State up to more or less 2,000 feet (Catskills) 
excepting, in general, the Adirondacks, but dominant over the 
Alleghany plateau region and the Catskills below the spruce- 
balsam zone. 
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Frostless period in general 130 to 150 days. 

More or less arbitrarily distinguished from the mene” acae 
birch, hemlock-containing (and often dominated) Adirondacks 
and Catskills by absence (generally) of red spruce, balsam, white 
birch, ete., on the one hand and presence of certain species of 
Zone B which are lacking in the Adirondacks. 

Similar extensions in mountains of New England, the Maritime 
Provinces and especially the St. Lawrence region of Quebee and 
Ontario (but peninsular Ontario is strongly like Zone B) and 
Michigan and Wisconsin. 


D. Canadian-Transition Zone: 


Dominance of maple, beech, yellow birch, hemlock, white pine 
as in Zone C, but addition and tendency to dominance in special 
situations and, especially at greater elevations, of red spruce, 
balsam, paper birch, mountain ash, ete. Further characterized 
by absence of oaks (few exceptions), hickories, elms, and, 
naturally, of tulip-poplar, chestnut, ete. (7. e., dominant species of 
Zone B). Further, by the decreasing prominence of forest floor 
herbaceous growth-forms of the Appalachian region generally, 
and substitution of more northerly ranging species (see below). 


Dominant tree species: 


HVEGEISPTUCE) poy sFatepeuslewiioret syns tees Picea rubra (DuRoi) Dietr. 
Biaek “Sprite ecko scies2’. Picea mariana (Mill.) B. 8. P. 
Balsam nr 15.8 ge iegepwiiey = sis /oieodo-« Abies balsamea (L.) Mill. 
Pussy Willow, Glaucous Wil- 

ANON, jestietls Woke) etiayc, = tsiiehahyStata va kiteds Salix discolor Muhl. 
Bebb7s Willow: teisy: <ceyeisco'ss tots Salix rostrata Richards, 
Mountain) gASHs fiver oi cui ciets = Pyrus americana (Marsh.) DC. 


DISTRIBUTION OF D In NEw YorK 


In the Catskills from about 2,000 feet to 3,700 feet (above which 
Canadian Zone forest is indicated by dropping out of maples, 
beech, hemlock and pine) and in the Adirondacks generally as 
climax forest up to 3,500 feet more or less. 

Growing season 100 to 130 days, more or less. 
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OUTLINE MAP 
THE STATE OF NEW YORK 


SHOWING THE LOCATION OF 


Tin = Zone A : Southern species; sweet gum ywillow oak persimmon ate. 
= Zone B ; Chestnut, oaks, hickories,tulip-poplarete. 

LJ = Zone C ; Sugar maple, beech, yellow birch, hemlock white pine.ete. 
3 = Zone D ; ‘Dominant trees of zoneC plus red spruce, balsam fir,and paper birch. 
= Zone FE ; Canadian zone,red spruce, balsam fir, paper birch, mountain ash ete. 
GHB = Zone F sArctic-circumpolar. Tundra-like vegetotion. 
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E. Canadian Zone. Dominance of Red Spruce, Balsam and Paper Birch: 


Indicator Species: 


ed iS prUee Poa esl 2's fore tats .. Picea rubra (DuRoi) Dietr. 

AV BLe SPTUGO)  <~. «, 40001 co ee ate Picea canadensis (Mill.) B. S. P. 

IRCA IS PTUGO We» o/cte «js essere Picea mariana (Mill.) B.S. P. 

ispilrenen dhe Mee pag aoe ocoUDaC Abies balsamea (L.) Mill. 

PACT ESECM | oi ase cia an) el gaa ee Betula alba, var. papyrifera (Marsh.) 
Spach. 

Mountz Ash “sis Suet Pyrus americana (Marsh.) DC. 


DISTRIBUTION OF E In New YorK 


Searcely typical on summits of highest Catskills but indicated 
by dominance of.red spruce and balsam, much somewhat dwarfed 
or gnarled-topped yellow-birch, and sparse paper-birch, and by 
forest-floor species. In the Adirondacks, the zone of spruce, 
balsam, paper-birch and mountain ash which succeeds maple, 
beech, birch, hemlock and white pine above 3,500 feet more or less, 
is here referred to the Canadian Zone which in its typical com- 
position, as described by Cooper, is the Northeastern conifer 
forest par excellence. For general distribution of the Canadian 
forest type, see Map 3 in Zon’s bulletin on balsam fir.* 


F. Artic Flora of Adirondack Peaks: 


Indicator Species — Devoid of arborescent forms. The fol- 
lowing woody plants are indicative of this zone: 


ir Chutes Miogs Sia .cis  orsresaterels Lycopodium Selago L. 

Bearberry, Wallowa. «t= ster Salix Uva-ursi Pursh. 

Glandular Birch. Scrub Birch Betula glandulosa Michx. 

Black Crowberry <0. <.. 0%. Empetrum nigrum L. 

Lapland Rose-bay .......... Rhododendron lapponicum (L.) Wah- 

lenb. 

Mesa. Bush, (2). | sate ctaaperse Cassiope hypnoides (L.) D. Don. 

DISTRIBUTION OF F IN NEw YorK P 


On the summit of Mt. Marcy above 5,000 feet; on Mt. McIntyre 
and to a less marked degree on Whiteface and others of the high 
Adirondack peaks. 


GENERAL DISTRIBUTION OF F 


On the higher peaks of New England where this arctic element 
is more strongly represented; in the arctic regions of America 


* Bull. U. S. Dept. Agr. 55: 1914. Forest Service Contribution. 
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(Labrador, Alaska), of Greenland and of Europe and Asia and 
high mountains of southeastern Asia; some of them in the Rocky 
mountains south to Colorado and in Arizona. 


TREE RANGES VERSUS LIFE ZONES IN NEW YORK STATE 
In concluding the discussion of the zonal distribution of vegeta- 
~ tion in New York State and the distribution of trees within the 
State, it would be desirable to plot the range of each species upon 
a map of the State. This cannot be done, however, at the present 
time owing to a dearth of sufficient data covering areal develop- 
ment of the various trees within our borders. Particularly is this 
true in the case of naturalized forms which are still undergoing 
expansion and whose future range is yet more or less prob- 
lematical. Under the circumstances it has seemed best to indicate 
the zonal distribution of each species by letter and to insert this 
information in the descriptive data accompanying each plate under 
‘‘Range’’. Blackfaced type indicates relative abundance within 
the zone concerned, although not of necessity that the form is an 
indicator species. 
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DERIVATION OF THE NAMES OF TREES 
By C. C. ForsytH * 
LINGUISTIC SOURCES OF TREE NAMES 


As a correlative to that section of the glossary devoted to the 
derivation of the names of trees, a brief review of the historical 
sequence of those languages in which these terms had their origin 
may not be out of place. Languages, like the trees themselves, 
have undergone a progressive evolution from the time when man 
first showed his superiority over the lower animals by designating 
the objects around him by specific sounds. At first these were 
few and cumbersome, but as new ideas were born he created new 
titles for them. In the end, he had a working vocabulary by 
which he could pass on to his off-spring the fund of knowledge 
which he had gained. Primitive man, forced as he was to secure 
a precarious living in a hostile forest, soon recognized that trees 
were not all similar and even while his store of facts was meagre 
he had singled out the more conspicuous representatives and had 
given them names. These articulate ideas in ever-changing form 
were transmitted from generation to generation, from tribe to 
tribe, and from age to age. 

Often the mutation in nomenclature has been so great that all 
evidence of relationship to an earlier tongue has been lost, while 
in other cases the form has remained quite stable for a period of 
time antecedent to historical records. These words, among which 
there are many terms for plants, reveal much concerning primitive 
culture, migration of peoples, and contact with alien races. 

As might readily be expected, much of our arborescent termi- 
nology is of Aryan derivation, and many of the words go back 
even to the parent Indo-European which is believed to have had 
its birth among the nomadic peoples inhabiting the level forest 
stretches of the Russian Steppes. From this point, pastoral 
hordes, encumbered with their flocks, extended in all directions. 
One group went south into Greece where they in time gave up the 
tribal state and built cities. In spite of their contact with the 
more advanced peoples to the southeast, they progressed along 
their own lines and were among the first of the Aryans to evolve 
a high civilization. They developed a written language which 


_* Assistant Professor of Wood Technology, New York State College of Forestry, 
Syracuse, N. Y. 
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has preserved for us numerous ideas which would have doubtless 
been lost if they had been forced to depend alone upon verbal 
inheritance. Another group went farther west into Italy, became 
Empire builders. and imposed their customs upon their less 
progressive neighbors. The Greeks reached a high plane as 
scientists, and to them we are indebted for much of our earliest 
- botanical information. The Romans never attained as high a 
place as investigators. They were borrowers for the most part, 
and their chief influence is felt as missionaries whose duty it was 
to carry Hellenic culture and science to the corners of an extensive 
empire, as the progenitors of a lusty linguistic offspring in the 
present Romance languages, and as the standard-bearers of a high 
civilization and learning. The last group in which we are in- 
terested, the Germanic or Teutonic, spread through the north of 
Europe. They became subdivided into three main branches, the 
high German. the Norse (the Swedish, Danish, ete.), and the Low 
German, which became again divided into the Anglo-Saxon, the 
Dutch, and Scotch. To this last group we are beholden for a very 
large per cent. of the common names of trees. 

With this brief review of the migrations of the Aryan races we 
may consider the origin of the names of a few trees which may 
throw some light upon man’s early botanical knowledge, his 
migratory paths, and his contacts with other peoples. 

As might naturally be supposed only a few of these names are 
sufficiently ancient to appear in the Sanskrit, or are distinetly 
similar in all the Arvan branches. Many of the trees with a more 
westerly range were, of course. unknown to the early nomads, 
others by their lack of striking features may have escaped notice, 
while the names of some may have been forgotten or unrecog- 
nizably changed during the vicissitudes of prolonged migrations, 
with their conquests and defeats. 

The characteristic and widely distributed pine was doubtless 
well known long before the dawn of history since it is recorded 
in Sanskrit as pitu. In the Greek zicvs, the name retains its 
ancient form, but becomes Pinus in Latin, pin in French, and 
pine in English. In its earlier form it may be allied to the word 
for pain. The peculiar white bark of the birch was perhaps 
responsible for its separation from the less spectacular trees, as 
the primitive Aryan called it bhurjas, from bhrja, to shine. One 
other going back to the Indo-Germanic, is daru, which means tree 
or larch. The Greek represents one of the most fertile of all fields 
owing in large part to a high scientific culture and a well developed 
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literature. Most of their names come to us through the Latin as 
has already been explained. Our word prune or plum has been 


derived from *povpyey or xpdves through the Latin Prunus. Many 
names came into the Latin after contact was common, and the 


cultural Greek words may have supplanted an earlier Latin name 
for certain trees, among which g¢y¢s, Fagus; py40v, Malus; and 
mhazavos, Platanus, may be mentioned. Others came as a result 
of trade often accompanied by an actual transplanting of the 
tree as in the case of kaka, the Acacia from Egypt. 

Those which are strictly Latin in form are rare, and doubtless 
represent those which were restricted to Italy or were sufficiently 
well known to withstand the Greek influence. Among this group 
Quercus, the Oak; Abies, the Fir; Pyrus, the Pear; and Fraxinus, 
the Ash, are examples. It is but natural that the extensive trade 
fostered by the Roman Empire should bring foreign trees to their 
knowledge, and Persica, the Peach, from the Persian pars, appar- 
ently came through the commercial route. 

The Teutonic from which our own language was developed has 
furnished us with many common names, names originating after 
the separation from the Hellenic and Roman branches, but which 
had become so firmly rooted that they could not be replaced by 
the more cultural terms brought by their southern conquerors. 
Some of our best known words may be classified here, as for 
example, the Aspen, Ash, and Hawthorn. The restriction of these 
names to the common category is, of course, due to the early influ- 
ence of the ecclesiastical Latin on literature and science. 

A knowledge of many species came into England as a result 
of the Norman Conquest and later French influence. The Laurel 
from the Fr. laurier, through the M. E. laurer, the Mulberry 
from mor, through the M. E. mool, and the Sumach from swmac, 
indicate that the continental doubtless introduced into the British 
Isles those plants with which he had become acquainted by contact 
with the peoples to the south. 

Very few names of trees are non-Aryan in origin, and one of 
the best examples is that of the Maple, and its earlier L. name 
Acer which is Celtic and may be a relie of the Roman occupation 
as may also be true of sal-lis (Salix). 

Special incidents or changes in the lives of a people may exert 
no small influence on the language, and in this connection it may 
be well to mention two plants which came into England as a result 
of Christianity. Rose is a direct descendant of the L. Rosa from 
the Gr. ov; and the Lily, Gr. 4<‘ptov, comes from the same 

15 
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sources, although cases are exceedingly rare where the words are of 
Semitie origin in spite of the influence of Hebrew on Christianity. 

In new regions new trees are encountered and in many eases the 
aboriginal nomenclature is chosen as the technical, as in Hicoria 
from the Indian powchohiceora. In the same way Tsuga comes 
from Japan, while Hemlock is Anglo-Saxon and refers to species 
of the herbaceous Cicuta. 

These very few and incomplete examples will show that no small 
amount of history is bound up in the names of trees, and those 
who are competent to make a real study of the problem may be 
able to clear up many disputed points as to prehistoric migrations, 
conquests, lines of trade, and other ethnological problems. Plants 
are especially well adapted to such a study both because primitive 
peoples know them, and because they have quite a definite dis- 
tribution which may serve to geographically limit peoples or to 
tell from whence they came. 


EXPLANATION OF TERMS USED IN THE GLOSSARY OF TREE 
NAMES 


In a compilation of the etymological origin of any series of words, errors 
are likely to appear as divergence among authors bears testimony. The 
writer has in no case relied upon his own judgment, but, using the best 
sources available, has acted merely in an editorial capacity. 

The following symbols and abbreviations have been used: 


A.S.— Anglo-Saxon. The language of the Germanic invaders of England. 

Ayran — Indo-European. 

E.— English. 

fr.— from an earlier source. 

Fr.— French. 

Ger.— German. 

Gr.— Greek. 

J. E— Indo-European, the extinct parent tongue of the European and some 

Asiatic languages. 

I. G.— Indo-Germanie — Indo-European. 

L.— Latin. 

L. L.— Late Latin. 

M. E.— Middle English — the language of England fr. 1100-1500. 

Skt. or Skr.— Sanskrit; the language of the early invaders of India which 
has been preserved in the Veda. It is believed to include more Indo- 
European derivatives than any other branch, 

Sp.— Spanish. 

Teut.— Teutonic, the parent language of the N. W. European group. 

*—_ Akin to or of parallel descent from an earlier common source. 
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GLOSSARY OF DERIVATIONS 


Abies — The L. common name for the European fir. 

Acacia — fr. the Gr. axaxia the thorn tree of Egypt (fr. axic a thorn) through 
the L. Acacia. The common name of several species of the Leguminosae, 

Acer — L. L. generic name for the maple. From the Celtic ac, hard, referring 
to the quality of the wood. j 

aceroides — L. (maple-like) from Acer, maple, and oides (like-see amygdal- 
oides). The specific name of the old genus, Negundo. 

acuminata — L. (sharp-pointed) fr. acuminare, to make sharp, referring to 
the sharp teeth on the leaves of Quercus acuminata (Muhlenbergit). 

Aesculus —— L.. referring to the European ‘‘ mast tree,’’ (the L. common name) 
perhaps Quercus Aesculus. 

Ailanthus — L. L. for ‘‘ailanto,’’ the Chinese common name for the tree, and 
referring to the height in the native habitat. 

allegheniensis — L. L. referring to the geographical habitat of Betula lutea. 

alba — L. (white) a word allied to the Gr. ’4Agoc through the Sabine alpum, 
and referring to the white wood of Carya alba, and Quercus alba; to the 
white under surfaces of the leaves of Salix alba, and Populus alba; the 
white fruit of Morus alba; and to the glaucous foliage of Picea alba 
(canadensis). 

alternifolia — L. (alternate-leaves) from alter, other, -nus (belonging to), and 
-folium fr. the Gr. ou2/ov, leaf; referring to the apparently alternate leaves 
of Cornus alternifolia. 

amara— I, L. (a trench or ditch) fr. the Gr. auapa, referring to the firm 
grooved bark or the slightly grooved petiole of Carya minima. 

ambigua — L. (uncertain), referring to a northern variant of Quercus rubra. 

Amelanchier — L. L. fr. the common name of a species in Savoy, of uncertain 
origin. 

enerieana © 1 L. (America) referring to the geographical habitat of several 
species. 

amygdaloides — L. (like an almond) fr. the Gr. auiyoadoc the almond, and eidec 
appearing like; referring to the peach-like or almond-like leaves of Salix 
amygdaloides. 

Amygdalus — L. (the almond) fr. the Gr. ai) daAoc, referring to a group of 
Asiatic trees among which are included A. persica (Prunus Persica) 
the peach, and A. communis (Prunus Amygdalus), the almond. 

Apple — fr. the A. S. aepl— origin unknown, * in the Teutonic languages. 
The common name for Pyrus Malus. 

Aralia — a generic name of unknown origin. 

Arbor-vitae — fr. the L. arbor, tree; and vitae of life. The common name of 
Thuja occidentalis. 

Ash — fr. the Teut. type askiz through the A. S. aese. * in all Teut. lan- 
guages. The common name of Fraxinus. 

Asimina — an early Fr. name for the papaw, corrupted from the Algonquin, 
rassimina, sleeve-fruit. 

Aspen — (asp & en—an adj. ending as wood-en) fr. the A. S. aespe. * in 
Teut. languages. The common name for Populus. 

atropunicea — L. (dark brown) from ater, brown, and punicea, yellow, refer- 
ring to the color of the autumn leaves of Fagus atropunicea (grandifolia). 

Aucuparia — L. (relating to bird catching) from aueupiwm, bird-catching, 
referring perhaps to the tendency of the birds to feed upon the fruit of 
Pyrus Aucuparia. 

aurantiac — LL. (resembling the orange) fr. the Skr. naranga, the orange; 
referring to the similarity of the leaves of Maclura pomifera to those of 
the orange, and to the size of the fruit, 

avium — L. (out of the way) fr. a— out of, and via, way; referring perhaps to 
the habitat of the European Prunus avium; perhaps a variant of the 
L. avis, bird, since birds frequently feed on the fruit of this species. 

babylonica — L. (Babylon) through the Gr. 3a8iAwv; referring to the origin 
of Salix babylonica. 
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Balm of Gilead — fr. the L. balsamwm (see balsamea) through the Fr. basme 
and the M. E. balm & Gilead (?) The common name of Populus 
candicans. 

Balsam — fr. the L. balsamum (see balsamea and balm). The common name 
of Abies balsamea. 

balsamea— L. (the balsam tree) fr. the (semetic [Heb.] balsam) through 
the Gr. BaAcayov and the L. balsamum. Referring to the resinous charac- 
ter of the bark of some oriental species. Here referring to the resinous 
pockets in the bark of Abies balsamea. 

balsamifera — L. (balsam-bearing) fr. balsamwm, resin, and ferre, to bear, 
referring to the resinous character of Populus balsamifera. 

Banksiana — L. L. for the surname, Banks. 

Bass — fr. the A. S. baest and E. bast. Of unknown origin * the Germanic, 
The common name of Tila. 

Bay —fr. the L. bacca, a berry, through the Fr. baie. The common name of 
species of Laurus owing to the fruit, and of Salia pentandra owing to the 
laurel-like leaves. 

Bebbiana — L. L. for the surname, Bebb. A name given to Salix rostrata. 

Beech — fr. the I. G. bhagos, a tree with edible fruit; through the A. S. bece, 
and the M. E. beech, * the Gr. @yyéc and the L. Fagus, which see. The 
common name of Fagus. 

Betula — L. for the common Latin name of the birch tree, a word allied to 
the Skt. bhurja. to shine, referring to the shiny character of the bark. 

bicolor — L. (two-colored) fr: bis-, twice or two, and color, color; referring 
to the green upper and whitened lower surfaces of the leaves of Quercus 
bicolor. 

bignonioides — L. L. (Bignonia-like) fr. Bignonla, a tree named for Abbé- 
Bignon, and oides, like. A specific name given to Catalpa Catalpa, and 
referring to similarity of the flowers to those of Bignonia. 

Bilstead — origin(?). The common name of Liquidambar Styraciflua. 

Birch — fr. the Skt. bhuria, fr. bhrja—to shine, through the A. S. birce and 
the M. E. birche * to the Aryan series. See Betula, the common name of 
Betula. 

blanda —L. (smooth); referring to the smooth, silky leaves of Salix alba. 

borealis — L. (pertaining to the north) fr. the Gr. Bopéac God of the north 
winds; referring to the northern habitat of Quercus borealis (rubra, var. 
ambigua) . 

Box elder — Box fr. the Gr. wifoc, through the L. burus, the box wood, Buxsus 
sempervirens and the A. S. box, and elder which see. The common name 
of Acer Negundo owing to the hardwood (?) and elder-like leaves. 

Broussonetia — L. L. for the surname, Brussonet. A generic name given in 
honor of the naturalist, Auguste Brussonet. 

Butternut—Butter fr. the Gr. Bove, ox and tipoc, cheese, through the L. butrywm 
and Nut fr. the A. S. hnutu through the M. E. nut, * the Teutonic group. 
The common name of Juglans cinerea owing to the oily fruit. 

canadensis —L. L. referring to the geographical habitat of several species. 

canina— L. (a dog’s skin), referring to the peculiar ridged bark of Celtis 
occidentalis. 

caroliniana —L. L. (Carolina), referring to the geographical habitat of 
several species. 

Carpinus— L. The common Latin name for the hornbeam. 

Carya —L. L. fr. the Gr. xapia (form of xépjvov, the skull); referring to the 
skull-like fruit of the genus. 

Castanea —L. (the chestnut) fr. the Gr. kaoravov, perhaps named for a city 
in Pontus, kactavia, a word, perhaps related to the Armenian, kaskeni, 
the chestnut tree. The common name comes from this through the 
Fr. chastigna. 

Catalpa— L. L. from the Cherokee common name catawba. The tree was 
discovered by Catesby in 1728. 

cathartica — L. (a purgative) fr. the Gr. kafapo, to cleanse, through ka@prixéc, 
referring to the cathartic properties of Rhamnus cathartica. 

‘edar —fr. the Gr. xédpoc through the L. Cedrus and the A. S. cedar, The 
common name of several of the Cupressineae. 
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Celtis —— A name given by Pliny to the African lotus, and later transferred 
to the genus owing to the sweet quality of the fruit. 

Cerasus — The old L. name for the cherry tree fr. the Gr. kepdooc, a tree 
brought by Lucullus from Asia Minor. 

Cercis—L. L. fr. the Gr. xepxic, the ancient name for the Judas tree. 

Chamaecyparis— L. (low-cypress) fr. the Gr. yayai, on the ground, and 
xutapioooc, the cypress. 

Cherry — fr. the Gr. xepdacoc through the L. Cerasus (which see), the O. F. 
cerise, and the M. E. chery. The common name of Prunus. 

Chestnut — fr. the Gr. xaorao through the L. castanea (which see), the Fr. 
chastaigne and the M. E. chestein, chesten-nut (see Butternut). The 
common name of Castanea. 

Chinquapin — fr. the N. Am. Indian word for Castanea pumila, and those 
species of Quercus with chestnut-like leaves. 

cinerea — L. (ash-colored) fr. the Gr. xovic, through the L. cinis, or dust; 
referring to the color of the bark of Juglans cinerea. 

coccinea — L. (scarlet or crimson) fr. coccum, a gall growing on Quercus 
coccifera which was used in making red dyes. (?) The word comes from 
the Gr. kéxxoc, a seed or berry; referring to the scarlet autumn leaves of 
Quercus coccinea. 

Coffee-tree — fr. the Arabic quahweh through the Turkish cauphe; and tree 
fr. the Skt. daru, wood; or daru, pine wood, through the Teut. trewom 
and the A. S. treo * the Teutonic group, the Gr. dpvc, oak; dépv, a spear 
shaft, the Irish darog, the Russ. drevo, and the Philippine durog (?). a 
spear. The common name of Gymnocladus dioica owing to the coffee-like 
seeds. 

communis — L. (common) fr. com-munis, ready-to be of service, referring to 
a general and abundant distribution of several species. 

copallina — L. L. fr. the Mex. copal, the name of a white resin from a species 
of Rhus in Mexico, referring to the latex in the bark of Rhus copellina. 

cordiformis — L. (heart-shaped) fr. the Gr. xadia, through: the L. cor, heart, 
and forma, shaped, referring to the shape of the fruit or the base of the 
leaflets of Hicoria minima (Caryc cordiformis). 

Cornel — fr. the L. cornus (which see) through the L. L. cornolium. The 
common name of Cornus. 

Cornus — The L. common name for the cornel fr. cornu, horn; referring to 
the hardness of the wood. 

coronaria — L. (that which serves to make crowns) fr. coronare, to crown. 
This term may refer to the custom of making wreaths from the leaves 
of Pyrus coronaria. 

Cotton wood — cotton fr. the Arabic qutn through the Sp. coton, the Fr. coton, 
and the M. E. cotoun & wood —fr. the A. S. wudu through the M. E. 
wode, * the Teutonic and Galic where it refers to a tree. The common 
name of Populus deltoides owing to the comose seeds. 

Crabapple — crab fr. the M. E. crabbe, implying poor quality and apple 
(which see). The common name of Pyrus coronaria owing to the poor 
quality of the fruit. 

Crataegus — L. (the hawthorn) fr. the Gr. xpataiyoc,a word derived from 
kparoc, strength, owing to the hardness of the wood of the genus. 

Cucumber tree — cucumber fr. the L. cucwmis, a name referring to the process 
of ripening by heat, fr. coquere, to cook; through the M. E. cucumer 
(cucumber) and tree (see coffee-tree). The common name of Magnolia 
acuminata owing to the shape of the fruit. 

Cupressus — L. (cypress) fr. the Gr. xutdpiccoc; a word of earlier Semetic 
origin. 

Cypress— fr. the L. cupressus through the Fr. and M. E. cipres. See 
Cupressus. The common name of Tazodium distichwm owing to the 
similarity of the cones to those of Cupressus. 

dasycarpum — L. (thick-fruit) fr. the Gr. dacic, thick, and xapréc, seed; refer- 
ring to the fruit of Acer saccharinum (?). 

Datisca — L. L. of unknown origin given as a synonym for Rhus. 

deltoides — L. (like the letter D), from the Gr. of/ra, D and oides, like, refer- 
ring to the leaves of a Populus deltoides. 
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dentata — L. (having teeth) fr. dens, a tooth, referring to the dentate mar- 
gins of the leaves of Castanea dentata. 

dioica — L. L. (two-houses) fr. the Gr. dic-, two, and ov«ia, house, referring to 
the dioecious or polygamous flowers of Gymnocladus dioica. 

Diospyros — L. L. for the genus, fr. the Gr. Aioc, a God, and z»péc, wheat or 
grain. According to Sargent this term refers to the life-giving prop- 
erties of the fruit of the genus. 

discolor—L. (two-colored) fr. dis-, two, and color, color, referring to the 
difference in color of the upper and lower surfaces of the leaves of 
Salix discolor. 

divaricata — L. (spread apart) fr. dis-, apart or two, and varicare, to spread, 
referring to the spreading branches of Pinus divaricata (Banksliana). 

domestica — L. (domestic) fr. domus, house, referring to the cultivation of 
Prunus domestica. 

echinata — L. (covered with spines) fr. the Gr. éywoc, through the L. echinus 
(a hedgehog or sea urchin, hence a spine) and the suf-atus, covered with; 
referring to the armed cones of Pinus echinata. 

Elder — fr. the A. S. ellaern * the Germanic i. e. Ger. ahorn, maple. Allied 
to the word hollow in reference to the hollow twigs. The common aame 
of Acer Negundo. 

Elm — fr. the A. S. elm * the Ger. Ulm and the L. Ulmus (which see). The 
common name of Ulmus. 

Fagus — L. (the beech) fr. the Gr. gaden, to eat, through the Dorian gayéc, 
the beech, in reference to the edible fruit of the genus. 

fterruginea — L. (rusty) fr. ferrum, iron, through ferrugo, rust; referring to 
the brown autumn leaves of Fagus ferruginea (grandifolia). 

Fir —fr. the Ger. Forha through the A. S. furu, perhaps of Scandanavian 
origin * the Teutonic group. The common name of Abies. 

florida — L. (abounding in flowers) fr. flos, a flower; referring to the showy 
inflorescence of Cornus florida. 

Foleyana — L. L. fr. the surname Foley. A synonym for Salim purpurea. 

fragilis — L. (fragile) fr. fragnere, to break; referring to the easily broken 
branches of Salix fragilis. 

Fraxinus— L. The L. common name of the ash tree. 

fulva— L. (tawny, yellow, or reddish); referring to the color of the inner 
bark of Ulmus fulva. 

glabra — L. (smooth), referring to the smooth leaves of several species. 

glandulosa — (full of glands or fruit) fr. glans, a nut or gland and -osus, 
full of; referring to the abundance of fruit, or the glandular leaflets of 
Ailanthus glandulosa. 

glauca—L. (bluish) fr. the Gr. yAavxdéc, referring to the glaucous under- 
surfaces of the leaves of Magnolia glauca. 

Gleditsia — L. L. for the surname of Gleditsch, and named for J. G. Gleditsch, 
a contemporary of Linnaeus. 

Grandidentata — L. (large-toothed) from grandis, large, and dentatus, toothed 
(see dentate), referring to the large dentations on the leaf margins of 
Populus grandidentata. 

grandifolia — L. (large leaf) fr. grandis, large, and folium, leaf; referring to 
the size of the leaves of Fagus grandifolia. 

Gum — fr. the Egyptian kami, through the Gr. ko“, the L. gummi, the Fr. 
gomme, and the M. E. gomme; referring to the hardened juices of certain 
trees. The common name of species of Nyssa and Liquidambar Styra- 
ciflua owing to gummy exudations. 

Gymnocladus— L. L. (naked branches) from the Gr. yuurdc, naked, and 
KAddoc, branch; referring to the sparse foliage or the large, leafless 
branches in winter condition. 

Hackberry — hack=hag-berry (see hawthorn) and berry (see mulberry). 
The common name of Celtis occidentalis. 

Hackmatack — fr. the N. Am. Indian, hakmantak, Belknap — Hist. of N. H. 
TIT; ‘‘On some mountains we find a shrubbery of hemlock and spruce, 
whose branches are knit together so as to be impenetrable. The snow 
lodges on their tops, and a cavity is formed underneath. These are called 
by the Indians, ‘hackmantaks’.’’ Transferred as the common name of 
Larix laricina. 
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Hawthorn — haw —fr. the A. S. haga, an enclosure or hedge * to the 
Teutonic group, perhaps fr. hagon, an enclosure and thorn fr. the Skt. 
trna, a blade of grass, through the A. S. porn, a sharp point * Teutonic 
group. The common name of Crataegus owing to its use for hedges. 

Hemlock — fr. the A. S. hemlock, a name referring to species of Cicuta. An 
earlier common name was hemlock-spruce. The common name of Tsuga 
cancdensis owing to the resemblance of its foliage to the dissected leaves 
of Cicuta. 

heterophylla — L. (variously formed leaves) fr. the Gr. ‘érepoc, different, and 
ovaAdaorv, leaf; referring to the leaf-form of Tilia- and Populus heterophylle. 

Hickory — fr. hicorta, which see. 

Hicoria— L. L. fr. the Indian powcohiccera; referring to the custom of 
securing a milk from the pounded nuts. 

Hippocastanum — L. (horse-chestnut) fr. the Gr. ‘itzoc, horse, and kaoravov 
chestnut (see Castanea); referring to the size of the fruit of Aesculus 
Hippocastanum. 

hirta — L. (hairy); referring to the woolly branches of Rhus typhina. 

Holly —fr. the A. S. holen through the M. E. holyn. Perhaps from the 
Teut. kolenno * to the Celtic. The common name of Ilez. 

Hornbeam — horn — fr. the A. S. horn * to the Aryan group. (See Cornus), 
and beam fr. the A. S. beam, a tree, the Teutonic, i. e. the Ger. baum. 
The common name of Ostrya and Carpinus owing to the hard wood. 

Ilex — L. (holly) the L. common name of the holly oak, Quercus Ilex; refer- 
ring to the resemblance of the leaves to those of this species of oak. 

imperialis — L. belonging to an empire, fr. imperiwm, an empire. The specific 
name of Paulownia imperialis (tomentosa.) 

inops — L. (destitute) fr. in-, without, and the Gr.’éWc:, appearance; referring 
to the tendency of Pinus virginiana to thrive on poor soils. (?) 

Judas tree — Judas fr. the Heb. Judas since Judas is said to have hanged 
himself from a limb of Ceris siliquastrum, and tree (see coffee-tree). 
The common name of Cercis. 

Juglans — L. (walnut or the nut of Jupiter), the old L. common name fr. 
Jupiter, and glans, nut. 

Juniper — fr. the L. Juniperus, which see. The common name of Juniperus. 

Juniperus — L. (Juniper), of doubtful origin. 

Kalmia—L. L. for the surname Kalm, and referring to Peter Kalm, a 
student of Linnaeus, who visited America. 

laciniosa — L. (full of plates) fr. the Gr. Aaxic, the flap of a garment, and 
-osus, full of; referring to the shaggy bark of Carya laciniosa. 

Larch — fr. the Skt. daru, a tree, through the L. Larix, which see. The 
common name of Lariz. 

laricina — L. (pertaining to the larch) fr. Larix, the larch. 

Tharix — The L. common name for the larch, fr. the Skt. daru through the 
Gr. Aapié. The common name, ‘‘larch’’ comes directly from this word. 

latifolia — L. (broad leaf) fr. latus, broad, and foliwm, leaf; referring to the 
broad leaves of Kalmia latifolia. 

Laurel — fr. the L. Laurus, a laurel-tree, through the Fr. laurier and the 
M. E. laurer. The common name of Kalmia and Rhododendron owing 
to their similarity to Laurus. 

laurifolia — L. (laurel leaf) fr. Laurus, laurel, and foliwm, leaf; referring 
to the shining leaves of Salix pentandra and Quercus phellos. 

lenta—L. (limber, tough, or supple); referring to the character of the 
branches of Betula lenta. (?) Perhaps * the I. G. lent, see Linden. 

Lentago — L. perhaps from the European Lentana, fr. the L. lentus, limber, 
and so referring to the supple branches of Virburnum Lentago. (?) 

Lime — see Linden. 

Linden — Lind-en (see aspen), lind, line, or lime tree all of which are fr. the 
I. G. lent through the A. S. lind and Teut. lenda * the Aryan group i. e. 
the Gr. éAdrt7, a fir tree. The common name of Tilia. 

Liquidambar — L. (liquid-amber) fr. liquere, to be liquid, and the Arab. 
ambar, an allusion to juices exuding from this tree. 

Liriodendron — L. (lily-tree) fr. the Gr. Aeipiov, lily, and dévdpov, tree; refer- 
ring to the showy flowers of the genus Liriodendron. 
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Locust — prob. fr. the L. locusta, the insect-locust. The common name of 
several of the Leguminosae owing to the character of the flowers. 

lucida — L. (bright or shining) fr. lua, light through lucere, to shine; refer- 
ring to the shining leaves of Salix lucida. 

iutea — L. (pale yellow) fr. lutum, mud or clay; referring to the color of 
the bark of Betula lutea. 

Maclura—L. L. for the surname Maclure, and named for Wm. Maclure, 
the American geologist. 

macrocarpa—L. L. (large-fruit) fr. the Gr. waxpéc, large, and xapzéc, seed, 
from xapgw to dry; referring to the large acorns of Quercus macrocarpa. 

Magnolia — L. for the surname Magnol, and named for Peter Magnol, Pro- 
fessor of Botany at Montpelier, in the 17th century. 

Mahaleb — direct from the Persian. The fruit of the tree was used in the 
manufacture of perfumes. This common name became the specific name 
of Prunus Mahaleb. 

Malus — L. (apple) the common name fr. the Gr. j7j/ov through the Doric 
padov, 

Maple — fr. the A. S. mapul, perhaps allied to the Ger. masshold. The 
common name of Acer. 

mariana — the specific name of Picea mariana. (?) 

marilandica — L. L. (Maryland); referring to the geographical habitat of 
Quercus marilandica. 

maximum —L. (largest) sup. of magnus, large; referring to the size of 
Rhododendron maximum. 

Mazzard — fr. O. H. G. masar, a knot or maple wood, through the Fr. maser 
and the M. E. maser. The common name of Prunus avium. 

Michauxii — L. L. for the surname Michaux; referring to Francois Michaux, 
the botanist. Name given to Quercus and Tilia Michausii. 

microcarpa — L. (small seed) fr. the Gr. wcxpdc, small, and kapréc, seed; refer- 
ing to the small seeds of Carya microcarpa. 

minima — L. (smallest) sup. of minor, small; used as a synonym for Carya 
cordiformis. 

minor — L. (small) referring to the small stature of Quercus minor (stel- 
lata). 

mitis — L. (pliant or weak) referring to the flexible spines on the cones of 
Pinus echinata. (?) 

monilifera — L. (necklace bearing) fr. monile, a necklace, and ferre, to bear; 
referring to the pendulus aments of Populus monilifera (deltoides). 

Mocker nut— The common name of Carya tomentosa. (The word mocker 
may refer to a similarity of the fruit to that of Carya ovata.) 

Morus — L. (the mulberry) fr. the Gr. opea. 

Muhlenbergii — L. L. for the surname Miihlenberg, named for G. H. EH. Miih- 
lenber 

Malboeey ee. the L. Morus, which see, through the Fr. mor, and the M. E. 
mool, and berry fr. the Skt. bhas, to eat, through the A 8S. berge. The 
common name of Morus. 

multifiora — L. (many-flowered) fr. multus, many, and flos, flower; referring 
to the flower heads of Nyssa multiflora (sylvatica). 

Negundo —L. L. from the Malayan common name of Viter negundo, and 
transferred as a generic name for Acer Negundo, and later as the 
specific name. 

nigra —L. (black); referring to the color of the wood of Juglans nigra, 
the dark leaves of Picea mariana, and the bark of Quercus marilandica. 

Nyssa — L. L. fr. the Gr. vvoa, a tree named for Bacchus’ nurse, and used by 
Linneaus to signify that the tree grew near the water. 

Oak — fr. the Teut. aiks through the A. S. ac, and the M. E. oke, * the Aryan 
group, i. e., the Gr. aiy-iAwy, an oak tree. The common name of Quercus. 

Pe meet (blunt-leaf) fr. obtundere, to blunt, and folium, leaf; refer- 

ring to the rounded leaf lobes of Quercus minor. 

occidentalis — L. (western) fr. occidere, to go down. Name given by Lin- 
naeus to Thuja—and Celtis occidentalis. 

odorata—L. (fragrant) fr. the Gr. 6dwd7; referring to the fragrant foliage 
of Carya microcarpa. 
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officinale — L. (a drug) fr. officina, a work shop, now referring to anything 
kept by druggists and applied to the medicinal properties of Sassafras 
Sassafras (varitfolium). 

opaca — L. (dark or opaque), referring to the dull green leaves of Ilex opaca. 

Osage orange — fr. the tribal name of the Osage Indians — one of the Siouan 
tribes, and orange fr. the Skt. naranga through the L. awrantiwm,— see 
aurantiaca. The common name of Mecclura pomifera owing to the large, 
orange-like fruit. 

Osier — fr. the L. L. osaria, a bundle of willow twigs, through the Fr. osier 
and the M. EK. osyere. The common name of Saliz. 

Ostrya — L. (hornbeam), fr. the Gr. dovpia, the Gr. common name for the tree. 

ovata — lL. (ovate or egg-shaped) fr. the Gr. wév, an egg, through the L. 
ovum; referring to the ovate leaflets of Cerya ovata. 

palustris — L. (boggy) fr. palus, swamp; referring to the low-land habitat 
of Quercus palustris. 

Papaw — fr. the Carib. ababai, through the Cuban papaya, the Sp. papaya 
and the E. papaw (pawpaw). The common name of Asimina triloba. 
Paper-mulberry — fr. L. papyrus (see papyrifera) through the Fr. papier 
and mulberry, which see. The common name of Broussonetia papyrifera 

owing to the utilization of the bark for paper. 

papyrifera — L. (paper-bearing) fr. the Egyptian word for a reed used in 
making paper and coming through the Gr.zazipoc, and ferre, to bear; 
referring to the papery bark of Betula alba, var. papyrifera. 

Paulownia — named for the Russian princess Anna Pavlovna, dau. of Paul I. 

Peach — fr. the Pers. pars through the L. persicwm, which see, the Fr. pesche, 
and the M. E. peche. The common name of Prunus Persica. 

Pear — fr. the L. pirwm or Pyrus, which see, through the A. S. peru and the 
M. E. pere. The common name of Pyrus communis. 

pendula — L. (drooping) fr. pendere, to hang; referring to the drooping 
branches of Salix babylonica. 

pentandra — L. (five-stamens) fr. the Gr. révre, five, and avopdc, of the male; 
referring to the number of stamens of Salix pentandra. 

Pepperidge — fr. the E. dial. word for the barberry. An early common name 
of Nyssa sylvatica. 

Persica —L. (peach) fr. the Persian pars. This is the Plinean name for the 
peach. 

Persimmon — fr. the Va. Indian word or the Algonquin pasimine in reference 
to the drying of the fruit fr. pas, to be dry. The conmmon name of 
Diospyros virginiana. 

Phellos—L. (cork) fr. the Gr. ¢éA/0c, cork, perhaps referring to Quercus 
suber. The word also applies to stony, barren ground which produces a 
pumice used as a substitute for cork on fish nets. The name was trans- 
ferred to Quercus Phellos. 

Picea —L. (pine) fr. the Gr. zicoa, pitch, through the L. pig. Transferred 
as the generic name for the spruce. 

Pine — fr. the L. Pinus, which see, through the A. S. pin. The common name 
of Pinus. 

Pinus — L. (pine) fr. the Skt. pitu through the Gr. xirvc, 

Plane — fr. the Gr. zAdravoc through the L. Platanus which see, the Fr. and 
M. E. plane. The common name of Platanus owing to the spreading 
branches and broad leaves. 

platanoides— lL. (sycamore-like) fr. the Gr. z/dravoc, the plane tree, and 
oides, like; referring to the broad leaves of Acer platanoides. 

Platanus —L. (the sycamore) fr. the Gr. tAdtavoc, broad; referring to the 
broad leaves and crown of the European species. 

Plum — fr. the Gr. zpouuvov through the L. Prunus which see, the A. S. plume 
(a change of r to 1 is not uncommon). The common name of species of 
Prunus. 

pomifera —L. (apple-bearing) fr. pomwm, the apple, and ferre, to bear, 
referring to the large fruits of Mcclura pomifera. 

Poplar — fr. the L. Populus, which see, through the O. F. poplier and M. F. 
poplere. The common name of Populus. 


414 The New York State College of Forestry 


populifolia — L. (poplar-leaf) fr. populus, poplar, and foliwm, leaf; referring 
to the shape of the leaves of Betula populifolia. 

Populus — L. (poplar) the L. common name for the genus. 

porcina — L. (pertaining to pigs) fr. porcus, a pig; referring to the use of 
the fruit of Carya glcbra as food for hogs. 

Prinus — L. fr. the Gr. zpivoc, the ancient name of some evergreen tree, per- 
haps Quercus Ilex, transferred to Quercus Prinus. 

prunifolium— L. (plum-leaf) fr. Prunus, plum, and folium, leaf; referring 
to the shape of the leaves of Viburnum prunifoliwm. 

Prunus — lL. (plum-tree) fr. the Gr. zpivoc, the common name for the plum 
tree. 

Pseudoacacia — L. (false-acacia) fr. the Gr. wevdoc, a falsehood, and daxakia, 
the acacia, a thorn tree of Egypt; referring to the similarity of the genus 
Acacia to Robinia Pseudoacacia. 

Ptelea — L. L. fr. the Gr. rreAéa, the elm, from 77épov, wing; referring to the 
winged fruit of the elm, and Ptelec. 

pubescens — LL. (having hair) fr. pubescere, to grow hair; referring to the 
hairy organs of several species. 

purpurea —L. (purple); referring to the color of the branches of Salix pur- 
pured. 

Pyrus — L. (the pear). The L. common name for the pear. 

Quercus — L. (oak) fr. the L. common name of the genus. 

racemosa— IL. (full of clusters) fr. racemus, clusters and -osus, full of; 
referring to the racemose fruit of Ulmus racemosa. 

resinosa — L. (full of resin) fr. the Gr. pyrivy, resin, and -osus, full of; refer- 
ring to the resinous quality of the wood and bark of Pinus resinosa. 

Rhamnus — L. L. (the buckthorn) fr. the Gr. payuvoc, the common name of the 
genus. 

Rhododendron — L. fr. the Gr. jédov, a rose, and dévdpov, a tree; referring to 
the showy flowers of the genus. 

Rhus — L. (the sumach) fr. the Gr. povc, from péw, to flow, the common name 
of the genus. 

rigida — L. (stiff) fr. rigere, to be stiff; referring to the rigid habit of Pinus 
rigida. 

Robinia — L. for the surname of John Robin, herbalist to Henry IV, of Fr., 
who was first to cultivate the tree in Europe. 

rostrata — L. (beaked) fr. rodere to gnaw, through rostrum, the beak of a 
ship; referring to the long attenuate fruit of Salix rostrata. 

rubens — L. (reddish) fr. rubere, to be red; referring to the color of the 
foliage or cones of Picea rubens (rubra). 

rubra L. (ved); referring to the color of the wood of Quercus rubre, and 
other species. 

Russelliana — L. for the surname Russell. A synonym for Salix fragilis. 

saccharinum — L. a. (sweet) fr. saccharum, sugar ; referring to the sweet sap 
of Acer saccharinum. 

saccharum— lL. (sweet or sugar) fr. the Skt. carkara through the Gr. 
cakyapov; referring to the sweet sap of Acer saccharum. 

Salix — L. (willow) fr. the common name of the willow. 

sambucifolia — L. (elderberry-leaf) fr. the Semetic sabbka, a musical instru- 
ment, through the Gr. cauBixy and o¢Adov, leaf; referring to the elder-like 
leaves of Fraxinus nigra. 

Sassafras —L. L. perhaps from the early Indian name. 

sativa —L. (pertaining to planting); referring to the seeds of Castanea 
dentcta. 

serotina — L. (that which ripens late); referring to the late flowering of 
Prunus serotine. 

Sorbus — L. (the service tree) given as a generic name for the Mountain Ash. 

speciosa — L. (ornamental) fr. specere, to observe, through species, appear- 
ance, and -osus, full of ; referring to the showy flowers of Catalpa speciosa. 

sphaeroidea — L. (spherical) fr. the Gr. cgarpa, sphere, and oides, like; refer- 
ring to the globular cones of Chamaecypcris thyoides. 

spicatum — L. (shape-pointed) fr. spica, a spine or ear of corn; referring to 
the steeple-like inflorescences of Acer spicatum. 
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spinosa — L. (full of thorns) fr. spina, a thorn, allied to spica, an ear of 
corn, and -osus, full of; referring to the cortical spines of Aralia spinosa. 

Spruce — fr. the Ger. Pruse, ‘‘so named because it was first known as a 
native of Prussia, or because its sprouts were used in making spruce 
beer.’’ The common name of Picea. 

stellata — L. (covered with stars) fr. the Skt. star; referring to the radiate 
lobes of Quercus stellata (minor). 

Strobus—L. fr. the Gr. otpoBoc, a Persian incense-bearing tree, the term 
stobilus (a cone or anything twisted) either comes from or gives rise to 
this word. 

Styraciflua — L. (styrax-flowing) fr. the Gr. oripag, the tree, and the L. fluere, 
to flow; referring to the juices of Liquidembar Stryraciflua. 

sulcate — L. (furrowed) fr. sulcus, a furrow; referring to the character of 
the bark or the grooved leaf-petioles of Carya laciniosa. (?) 

Sumach — fr. the Arabic summacs through the Sp. zumaque, the Fr. sumac, 
and the M. E. sumac. The common name of Rhus. 

Sycamore — fr. the Gr. oixor, a fig, and uépov, the mulberry, through the L. 
sycamorus. Perhaps originally fr. the Heb. shiqmah, the plane tree. The 
common name of Platanus owing to the multiple fruit. 

sylvatica — L. (belonging to the woods) fr. silva, a forest; referring to the 
habitat of Nyssa sylvatica. 

Tacamahac — fr. the Aztec tecomahiyac in reference to the resin of Bursera 
tomentosa, through the Sp. tamahaca, the Fr. tamahaque, and the E. 
tacamahae. The common name of Populus balsamifera owing to the 
resinous buds. 

Tamarack — Prob. from the Canadian Indian name for Larix laricina. 

Thomasii— L. for the surname Thomas, given as a synonym for Ulmus 
racemosa. 

Thuja — L. L. fr. the Gr. @via, the common name of an aromatic African tree, 
named from §iw, to perfume. 

thyoides — L. (Thuja-like) fr. the Gr. guia and oides, like; referring to the 
resemblance of Chamaecyparis thyoides to Thuja. 

Tilia — L. (the linden tree), the L. common name. 

tinctoria — L. (dyed) fr. tingere, to dye; referring to the orange colored dye 
in the inner bark of Quercus velutina. 

tomentosa — L. (woolly) fr. tomentum, wool, and -osus, full of; referring to 
pubescent leaves of Carya alba. 

Toxicodendron — L. (poison-wood) fr. toxicwm through the Gr. ro{cxoe fr. réfov 
a bow, in reference to the ancient use of poisoned arrows, and dévdpov 
a tree, given as a generic name for Rhus verniz. 

Toxylon — L. L. fr. the Gr. 7é%0v, bow, and fvA0v, wood; a name suggested by 
the use of the wood for bows by the Indians. 

tremuloides— L. (trembling-like) fr. the Gr. zpéuw and oides, like; refer- 
ring to the trembling leaves of Populus tremuloides. 

triancanthos — L. (3-spines) fr. the Gr. rpia, three, and axavta, a spine; refer- 
ring to the branched spines of Gleditsia triancanthos. 

trifolia — L. (3-leaved) fr. tres (trial) three, and foliwm, leaf; referring to 
the three leaflets in. the compound leaf of Ptelea trifolia. 

triloba — L. (3-lobed) fr. tria, three, and the Gr. /680c, lobe; referring to the 
3-lobed calyx of Asimina triloba. 

Tsuga — L. L. fr. the Japanese common name of a species of hemlock. 
Tulip-tree — fr. the L. tulipa (see tulipifera) and tree (see coffee-tree). The 
common name of Liriodendron tulipifera owing to the showy flowers. 
tulipifera— I. L. (tulip-bearing) fr. the Pers. dulbend, a tulip, and the 
L. ferre, to bear; referring to the tulip-like flowers of Liriodendron 

tulipifera. 

Tupelo — fr. the N. Am. Indian common name for Nyssc. 

typhina — L. (cat-tail-like) fr. the Gr. ti¢7, (L. Typha); referring to the 
hairy twigs of Rhus typhina. 

Ulmus — L. (elm) fr. the common name of the elm. 

variifolium — L. (various-leaved) fr. various, changeable, and folium, leaf; 
referring to the several types of leaves of Sassafras variifolium. 
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velutina — L. (velvety) fr. vellus, a fleece; referring to the pubescent cup- 
seales of Quercus velutina. 

venenata — L. (poisonous) ; referring to the toxic properties of Rhus Vernia. 

Vernix — L. (varnished) a resin; referring to the shiny leaflets of Rhus 
Verniz. (7) 

Viburnum — L. for the common name of the species. 

virginiana — L. L. for the state of Virginia; referring to the geographical 
habitat of several species. 

virginica — a variant of virginiana. 

vesca — IL. (edible) fr. vescor, to eat; referring to the fruit of Castanea 
dentata. 

viridis —L. (green); referring to the green under-surfaces of the leaves of 
Salix fragilis and Fraxinus pennsylvanica, var. lanceolata. 

vitellina — L. (yellow) fr. vitellus, the yolk of an egg; referring to the yellow 
branches of Salix alba, var. vitellina 

vulgaris — L. (common) fr. the Skt. varga, a group of men, through the L. 
vulgus, a crowd, referring to the general distribution of Castanea dentata. 

Walnut — wal— fr. the A. S. wealh, foreign. * the Teutonic, and nut (see 
butternut). The common name of Juglens and Carya. 

Willow — fr. the A. S. welig through the M. E. willow in reference to the 
pliant branches. The common name of Salix. 
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GLOSSARY 


Abaxilly. On the side away from the axis; on the lower surface. 

Abortion. The arrested development or non-development of an organ. 

Abortive. Imperfectly developed; non-functioning; non-fertile. 

Accessory. Something additional; of the nature of an appendage. 

Acicular. Slenderly needle-shaped. 

Acidulous. Somewhat sour. 

Acorn. The fruit of the oak, consisting of a nut with its base enclosed in a 
cup of imbricated scales. 

Acrid. Bitterly pungent; irritating. 

Acuminate. Ending in a tapering point. 

Acute. Tapering to a point at an angle less than a right angle. 

Adnate. Said of unlike parts which grow together. 

Adaxilly. Borne on the side nearest the axis, as the upper side of a leaf. 

Albumen. Nutritive material surrounding the embryo in seeds. 

Albuminous. Furnished with albumen. 

Alternate. Placed singly along a primary axis. 

Ament. A scaly spike generally with a lax axis. 

Anastomosing. Uniting to form reticulations. 

Androgynous. Composed of both staminate and pistillate flowers. 

Angiospermous. Having the seeds borne within a pericarp. 

Anther. The pollen-bearing portion of the stamen. 

Anthesis. The time of expansion of a flower. 

Apetalous. Without petals or corolla. 

Apex. Top; tip; that portion farthest from the point of attachment. 

Apiculate. Ending in a short pointed tip. 

Apophysis. An enlargement or swelling on the surface of an organ at some 
particular part. 

Appressed. Lying flat against or together for the whole length. 

Arborescent. Tree-like in growth or general appearance. 

Arcuate. Moderately curved. 

Aril. An extraneous or late-formed seed coat or covering; an appendage 
growing from the stalk of the ovule prior to ripening. 

Aromatic. Fragrant; spicy. 

Ascending. Curving or rising obliquely upward. 

Attentuate. Slenderly tapering. 

Auriculate. Furnished with ear-shaped appendages or auricles. 

Awl-shaped. Narrow, terete or somewhat so, and attentuate from a broader 
base to a slender or rigid point. 

Awn. A bristle-shaped appendage. 

Awned. Provided with or bearing an awn. 

Axil. The upper angle between a lateral organ and the main axis, 

Axillary. In, or growing from the axil. 

Axis. The central line or longitudinal support on which organs or parts are 
arranged, 
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Baccate. Berry-like; pulpy throughout. 

Bearded. Bearing a tuft of hairs. 

Berry. A fruit which is fleshy throughout except the seed. 

Bi-. The Latin prefix meaning twice or doubly. 

Bifurcated. Divided into two branches or parts; forked. 

Bilabiate. Two-lipped. 

Blunt. Without a point. 

Bole. Stem or trunk. 

Bract. A leaf (more or less modified) subtending a flower, or belonging to an 
inflorescence or a stem. 

Bracteate. Having bracts. 

Bracteolate. Having bractlets. 

Bracteole. Secondary bract. See Bractlet. 

Bractlet. Secondary bract; a little bract. 

Bundle-scars. The scars within a leaf-sear; the calloused ends of the fibro- 
vascular bundles in a leaf-scar. 


Caducous. Falling off very early. See Evanescent. 

Calyx. The outer perianth of a flower; the outer floral envelop, generally 
green in color. 

Campanulate. Bell-shaped. 

Canescent. Hoary, usually with gray pubescence. 

Capitate. Arranged in a head; collected into a head. 

Capsule. A dry dehiscent fruit composed of more than one carpel. 

Carinate. Ridged; keeled. 

Carpel. A simple pistil, or a member of a compound pistil answering to one 
leaf. 

Catkin. Same as ament. 

Caudate. Furnished with a slender tip or tail-like appendage. 

Chlorophyll. The green coloring matter within the cells of plants. 

Ciliate. Marginally fringed with hairs. 

Cinerous. Ash-colored. 

Clavate. Club-shaped. 

Clawed. Attached at the base by a narrow prolongation or claw. 

Coherence. The growing together of like parts. 

Columnar. Having the form of a column. 

Comose. Bearing a tuft of silky hairs at the end. 

Compound leaf. A leaf consisting of separate leaflets. 

Compound ovary. The base of a pistil composed of more than one carpel. 

Compressed. Flattened, especially laterally. 

Concave. The interior of a curved surface. 

Conduplicate. Folded together lengthwise. 

Cone. A solid figure with a circular base and the apex tapering to a point. 

Confluent. United with or passing by degrees into another. 

Conic, Conical. Cone-shaped. 

Conifer. A cone-bearing gymnosperm. 

Connate. Like parts united during their formation. 

Connivent. Coming into contact; converging. 

Convex. The exterior of a curved surface. 

Cordate. Heart-shaped. 
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Coriaceous. Leathery. 

Corolla. The inner, usually bright-colored portion of the perianth; the inner 
floral envelop of a flower. 

Cortex. Rind; bark. 

Corymb. An indeterminate flat-topped flower cluster. 

Cotyledons. The foliar portions or first leaves of the embryo as found in the 
seed. 

Crenate. Scalloped; serrate with rounded teeth. 

Crenulate. Diminutive of crenate. 

Crown. The expanded top of a tree or shrub consisting of branches and 
branchlets. 

Cruciate. Cross-shaped. 

Cuneate. Wedge-shaped. 

Cuneiform. Wedge-shaped. See Cuneate. 

Cuspidate. Tipped with a cusp or sharp and ridgid point. 

Cyme. A broad and flattish flower-cluster of the determinate type. 

Cymose. Cyme-like, or borne in a cyme. 


Deciduous. Subject to fall in season; not evergreen. 

Declined. Sloping downwards. 

Decompound. More than once compound or divided. 

Decurrent (leaf). Extending down the stem below the insertion. 

Decussate. Alternating in pairs at right angles. 

Dehiscent. Opening at maturity to release the seed. 

Deliquescent. Dissolving or melting away. Said of a stem which divides into 
branches. 

Deltoid. Shaped like an equilateral triangle. 

Dentate. Toothed, with the teeth directed outward. 

Denticulate. Diminutive of dentate. 

Depressed. Somewhat flattened from above. 

Determinate inflorescence. An inflorescence the primary axis of which is ter- 
minated by a flower. 

Diadelphous (stamens). Combined in two sets. 

Diaphragmed. Divided into chambers by cross partitions. 

Diaphragmed-stuffed. Diaphragmed with filled chambers. 

Dichotomous. Forking regularly by pairs. 

Dicotyledonous. Having two cotyledons. 

Didynamous (stamens). Two pairs of unequal length. 

Dioecious. Unisexual, with the staminate and pistillate flowers on separate 
plants. 

Disk. A development of the receptacle at or around the base of the pistil. 

Divergent. Proceeding in different directions from each other or from a point 

Drupaceous. Drupe-like, or of the nature of a drupe. 

Drupe. A fleshy fruit with a bony endocarp enclosing the seed. 


Ebracteolate. Without bractlets. 

Echinulate. Beset with diminutive prickles. 

Eglandular. Without glands. 

Ellipsoid. A solid obtained by rotating an ellipse on its long axis. 
Ellipsoidal, Resembling an ellipsoid. 
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Elliptic, Elliptical. Shaped like an ellipse. 

Emarginate. With the margin notched; notched at the apex. 

Embryo. The rudimentary plantlet within the seed. 

Endocarp. The inner layer of a pericarp. 

Entire. Without divisions, lobes or teeth. 

Epaulet. A shoulder ornament formerly worn on military and naval uniforms. 
Epidermis. The superficial layer of cells. 

- Epigynous. Adnate to or borne on the upper part of the ovary. 

Erect. Upright. abee 
Erose. As if gnawed; applied to an irregularly-toothed or eroded margin. 
Evanescent. Early disappearing. 

Exalbuminous. Without albumen. 

Exfoliate. To come off in layers or scales. 

Exserted. Projecting beyond other organs. 

Extrorse. Facing outward. 


Falcate. Scythe-shaped; curved like a scythe. 

Fascicle. A close bundle or cluster. 

Fascicle-sheath. A tubular envelope at the base of a fascicle. 
Fasciculate. Borne in fascicles. 

Ferruginous. Rust-colored. 

Fibrous. Composed of or resembling fibers. 

Filament. The portion of the stamen supporting the anther. 
Filamentous. Slender; thread-like. 

Filiform. Thread-shaped; long, slender, and terete. 

Fimbriate. Fringed. 

Flaccid. Lax; limp; flabby. 

Flexuous. Zizzag; bending alternately in opposite directions. 
Fluted. With alternate ridges and depressions. 

Foliaceous. Leaf-like in texture or appearance; bearing leaves, 
Follicle. A simple fruit dehiscing along one suture. 

Fringed. ordered with slender processes or marginal appendages. 
Fruit. The seed-bearing portion of a plant. 

Fruticose. Pertaining to or resembling a shrub. 

Fugacious. Evanescent. 

Funicle. The free stalk of an ovule or seed. 

Funicular. Pertaining to the funicle. 

Gamopetalous. With united petals. 

Gamosepalous. With united sepals. 

Geniculate. Bent abruptly like a knee. 

Gibbous. Swollen or enlarged on one side. 

Glabrous. Free from hairs or down. 

Gland. A secreting surface or structure. 

Glandular. Bearing glands. 

Glaucous. Covered or whitened with a bloom. 

Globose, Globular. Somewhat or nearly globose. 

Granulose. Composed of or appearing as if covered by minute glands. 
Gymnospermous. Bearing naked seeds; without a pericarp. 


Habit. General appearance of the plant. 
Head. A cluster of sessile or subsessile flowers on a very short axis or recep- 
tacle. 
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Heart-shaped. Ovate with a rounded sinus at the base. 

Herb. A plant with no persistent stem above ground. 

Hirsute. Pubescent, with rather coarse, stiff hairs. ‘ 
Hoary. Grayish white, with a fine, close pubescence. 

Hybrid. A cross-breed of two species. 

Hypegynous. Borne at or below the base of the ovary. 


Imbricated. Overlapping like shingles on a roof. 

Impressed. Sunken as though by pressure. 

Incised. Cut sharply, irregularly, and more or less deeply. 

Indehiscent. Remaining persistently closed. 

Indeterminate inflorescence. One where the main axis is not terminated by a 
flower. 

Indigenous. Native and original to the region. 

Inequilateral. With unequal sides. 

Inferior. Relating to an organ which arises or is situated below another. 

Inflated. Bladdery. 

Inflorescence. Flower-cluster. 

Inserted. Attached to or growing out of. 

Internode. The portion of a stem between two nodes. 

Intolerant. Incapable of recovery after suppression. 

Introrse. Turned inward or toward the axis. 

Involucre. The whorl of bracts subtending a flower or flower-cluster. 

Irregular. Not symmetrical; said of a flower which cannot be divided into 
equal parts by more than one plane of symmetry. 


Keel. The two anterior united petals of a papilionaceous flower. 
Keeled. Carinate. 


Laciniate. Cut into deep irregular segments or lobes. 

Lamina. The blade of a foliage leaf. 

Lanceolate. Shaped like a lance-head; several times longer than wide, broad- 
est above the base, and narrowed to the apex. 

Lax. Loose. 

Leaf. A green expansion attached to a stem in which the manufacture of 
organic food takes place 

Leaflet. A single division of a compound leaf. 

Legume. A simple fruit dehiscing along two opposite sutures. 

Lenticel. Lenticular excrescences on young bark, providing aeration. 

Lenticellate. Bearing lenticels. 

Ligulate. Strap-shaped. 

Limb. The expanded portion of a gamopetalous corolla above the throat; the 
expanded portion of any petal, or of a leaf. 

Linear. Much elongated with the sides nearly parallel. 

Lobe. A division of an organ, generally rounded. 

Locule. A cell of the ovary. 

Loculicidal. Dehiscent into a locule through the dorsal suture. 

Lunate. Crescent-shaped. 

Lustrous. Glossy; shining; possessed of a sheen. 

Lyrate. Pinnatifid with a large and rounded terminal lobe, the lower lobes 


progressively smaller. 
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Mammillate. See Papillate. 

Mealy. Covered with meal-like powder. 

Membranaceous, Membranous. Thin and rather soft or pliable often trans- 
lucent. 

Midrib. The central or main rib of a leaf. 

Monoecious. Unisexual, with the staminate and pistillate flowers on the same 
plant. 

Monopodial. With a main or primary axis which gives off secondary axes in 
acropetal succession. Said of a tree-bole which continues through the 
crown. 

Mucilaginous. Slimy; of the consistency or appearance of mucilage. 

Mucro. A short and small abrupt tip. 

Mucronate. Tipped with a mucro. 


Nectariferous. Producing nectar. 

Node. That portion of a stem which normally bears one or more leaves. 

Nomenclature. The system of names used in any science or art. 

Nut. A bony or woody indehiscent fruit resulting from either a simple or 
compound ovary. 

Nutlet. Diminutive of nut. 


Ob-. Latin prefix usually conveying the idea of inversion. 

Oblique. Slanting; declining from the vertical or horizontal. 

Oblong. Longer than broad with the sides approximately parallel. 

Obtuse. Blunt or rounded. 

Odd-pinnate. Pinnate with an odd number of divisions. 

Ochraceous. Light yellow with a tinge of brown. 

Opposite. Set against; said of leaves when inserted. two at a node. 

Orbicular. Circular; spherical. 

Oval. Broadly elliptical; egg-shaped. 

Ovary. The ovule-bearing portion of the pistil. 

Ovate. Of the shape of a longitudinal section of an egg, the broad part basal; 
also used to designate an egg-shaped solid. 

Ovoid. Solid ovate; solid oval. 

Ovulate. Bearing ovules. 

Ovuliferous. Bearing ovules. 

Ovule. An immature seed. 


Palmate. With several divisions or lobes which radiate from a point. 

Panicle. An irregularly-branched racemose cluster. 

Paniculate. Panicle-like, or borne in panicles. 

Papilionaceous. The peculiar type of corolla found in the sweet pea and other 
Leguminosae. 

Papillate, Papillose. Bearing minute nipple-shaped projections. 

Parietal. Borne on or pertaining to the wall or inner surface of a capsule. 

Parted. Cleft nearly but not quite to the base. 

Pedicel. The stalk of a single flower. 

Pedicellate. Borne on a pedicel. 

Peduncle. The primary flower-stalk supporting either a single flower or an 
inflorescence. 

Pedunculate. With a peduncle. o 

Pellucid. Clear; transparent. 
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Peltate. Shield-shaped; a flat body attached to a support by its lower surface. 

Pendulous. Loosely pendant; more or less hanging. 

Perfect (flower). Having both pistil and stamens. 

Perianth. The floral envelop; usually used when calyx and corolla are not 
easily distinguishable. 

Pericarp. Tle wall of the fruit or seed-vessel. 

Perigynous. Adnate to the perianth, and therefore around the ovary and not 
at its base. 

Petal. One of the modified leaves forming the corolla. 

Petaloid. Colored and resembling a petal. 

Petiole. The stalk of a leaf. 

Petiolulate. Having a petiolule. 

Petiolule. The stalk of a leaflet. 

Phyllotaxy. The arrangement of leaves upon the stem. 

Pilose. Hairy with soft hairs. 

Pinna. A single leaflet in a compound leaf. 

Pinnate. Compound, with leaflets arranged along opposite sides of a com- 
mon petiole. 

Pinnatifid. Pinnately cleft. 

Pinniveined. Pinnately veined; with prominent midrib and secondary veins. 

Pistil. The sced-bearing organ of a flower, consisting of ovary, stigma, and 
connecting style when present. 

Pistillate. Provided with pistils and usually in the sense of without stamens. 

Placenta. Any part of the interior of the ovary which bears ovules. 

Plumose. Having fine hairs on each side, like the plume of a feather. 

Pod. Any dry and dehiscent fruit. 

Pollen. The fecundating grains contained in the anther. 

Polygamo-monoecious. Bearing perfect and unisexual flowers of both sorts 
on the same plant. 

Polygamous. Bearing perfect and unisexual flowers on the same plant. 

Polypetalous. Having separate petals. 

Pome. A fleshy fruit, like the apple, with a papery or cartilaginous interior 
enclosing the seed. 

Posterior. Behind; on the side toward the axis. 

Prickle. A small spine formed as an outgrowth of the bark or rind. 

Proterandrous. Said of flowers in which the anthers shed their pollen before 
the stigma is receptive. 

Proterogynous. Said. of flowers in which the stigma is receptive to pollen 
before the anthers shed their pollen. 

Proximal. That part nearest the point of attachment. 

Puberulent, Puberulous. Minutely pubescent. 

Pubescent. Covered with hairs, especially if short, soft, and down-like. 

Punctate. Dotted with small depressions, translucent internal glands, or col- 
ored dots. 

Pyriform. Pear-shaped. 

Pyramidal. Shaped like a pyramid. 


Quadrangular. A four-angled figure; often signifying rectangular. 


Raceme. A simple indeterminate flower-cluster with pedicelled flowers on a 
lengthened axis. 
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Racemose. Raceme-like, or borne in racemes. 

Rachis. The axis of a compound leaf; the axis of a spike or raceme. 

Receptacle. The terminal portion of an axis forming a common support on 
which floral organs or flowers are borne. 

Reflexed. Turned or bent abruptly backward. 

Reniform. Kidney-shaped. 

Repand. With a slightly wavy or sinuate margin. 

Resin. An amorphous substance that exudes from plants and supposed to be 
the product of oxidation of volatile oils. 

Resin cyst. A sack or cavity filled with resin. 

Resinous. Resin-bearing; having the qualities of resin. 

Reticulate. Netted; in the form of a network. 

Retuse. With a shallow notch at a rounded apex. 

Revolute. Rolled backward from the margin or apex. 

Rhombic. With the shape of a quadrangular figure with equal sides but not 
right angles. 

Roseate. Rosy; tinged with rose color, 

Rudimentary. Undeveloped. 

Rufous. Reddish brown. 

Rugose. Wrinkled. 

Rusty. Having the color of iron rust. 


Saccate. Sac-shaped. 

Samara. An indehiscent winged fruit. 

Samaroid. Diminutive of samara. 

Scabrous. Rough to the touch. 

Scale. A thin scarious body, usually a degenerate leaf, sometimes of epi- 
dermal origin. 

Scaly. Bearing scales. 

Scarious. Thin, dry, membranous, often translucent. 

Scurfy. Covered with small bran-like seales. 

Seed. The ripened ovule consisting of the embryo and its proper coats. 

Seminal cavity. The cavity in which the seed or seeds are borne. 

Sepal. One of the modified leaves forming the calyx. 

Septate. Divided by partitions. 

Septicidal. Dehiscing through the partitions and between the locules. 

Serrate. Toothed, with the teeth directed forward. 

Serrulate. Diminutive of serrate. 

Sessile. Without a stalk. 

Shrub. <A woody plant, generally under twenty feet in height, usually with 
several stems. 

Silky. Covered with close-pressed, soft and straight pubescence. 

Sinuate. With a strongly wavy margin. 

Sinus. The opening between two lobes of a leaf. 

Spatulate. Gradually narrowed downward from a rounded summit. 

Spicate. Arranged in or resembling a spike. 

Spike. A simple indeterminate flower-eluster with sessile flowers. 

Spine. A sharp, woody or rigid outgrowth from the stem. 

Spinescent. Ending in a spine. 

Spinose, Spiny. Bearing spines. 
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Spinulose. Bearing small spines. 

Spur-shoot. Short stubby branch bearing leaves or fruit. 

Stamen. One of the pollen-bearing organs of the flower. 

Staminate. Provided with stamens and usually in the sense of without pistils 

Staminode. A sterile stamen or other organ in the position of a stamen. 

Standard. The upper dilated petal of a papilionaceous corolla, 

Stellate. Star-shaped. 

Sterigma. Projection from a twig bearing leaves in some conifers. 

Stigma. That portion of the pistil which is receptive to pollen. 

Stigmatic. Belonging to or characteristic of the stigma. 

Stipular. Pertaining to stipules. 

Stipule. An appendage at the base of a petiole or on each side of its insertior. 

Stoma (pl. stomata). An office in the epidermis of a leaf. 

Stomatiferous. Bearing stomata or ‘‘breathing pores.’’ 

Strap-shaped. Long, flat, and comparatively narrow. 

Strobile. An inflorescence with imbricated bracts or scales. 

Style. That portion of the pistil which, when present, connects the ovary and 
stigma. 

Sub-. The Latin prefix signifying ‘‘somewhat’’ or ‘‘slightly.’’ 

Subtend. To be inserted under; to embrace in an axil., 

Subulate. Awl-shaped. 

Succulent. Juicy; fleshy. 

Sulcate. Longitudinally grooved or furrowed. 

Superior. Said of an organ when inserted above or when free from another. 

Suture. Line of dehiscence or opening. 

Syncarp. A fleshy multiple or aggregate fruit. 


Taper. Gradually narrowing toward one end. 

Taxonomy. Classification, especially of plants and animals, according to nat- 
ural relationships. 

Terete. Circular in cross section. 

Ternate. In threes. 

Testa. The outer coat of a seed, commonly hard and brittle. 

Thyrse. A mixed flower-cluster with the main axis indeterminate and the 
secondary or ultimate determinate. 

Tolerant. Capable of recovery after suppression, 

Tomentose. Bearing tomentum. 

Tomentum. A pubescence composed of matted woolly hairs. 

Torus. The receptacle of a flower. 

Trigonous. Three-angled. 

Truncate. Ending abruptly as if cut off at the tip. 

Tuberculate. Beset with knob-like projections. 

Tubular. Tube-shaped. 

Turbinate. Top-shaped; inversely conical. 


Umbel. A simple indeterminate inflorescence in which the pedicels spring 
from a common point. 

Umbellate. Umbel-like, or borne in umbels. 

Umbo. Knob; protuberance. 

Undulate. With a wavy margin or surface. 
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Unguiculate. Contracted at the base into a claw. 
Urceolate. Urn-shaped; pitcher-shaped. 
Urn-shaped. Hollow and contracted at or below the mouth. 


Valvate. Opening as if by doors or valves (as a capsule); the parts of a 
flower-bud when they exactly meet without overlapping. 

Veins. Threads of fibro-vascular tissue in a leaf or other organ. 

Ventral (leaves). Pertaining to the lower or abaxial side, (Floral organs) 
That surface which faces the center of the flower. 

Ventricose. Swelling unequally or inflated on one side. 

Verticillate. Whorled; with three or more leaves or branches at a node. 

Vestigial. Pertaining to a vestige or remnant. 

Villous. With long, soft, unmatted hairs. 

Viscid. Glutinous; sticky. 


Whorled. Verticillate; with three or more leaves or branches at a node. 
Woolly. Clothed with long and tortuous or matted hairs. 
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AN ECOLOGICAL STUDY OF THE HEMIPTERA OF THE 
CRANBERRY LAKE REGION, NEW YORK 


By HERBERT OSBORN AND CARL J. DRAKE 


For the purpose of this study it is proposed to use an ecological 
grouping based on the primitive forest conditions or forest cover 
of the region with particular recognition of the modification caused 
by the lumbering or cutting of the large conifers and part of the 
hardwoods, and the subsequent burning of certain cut-over tracts. 
These factors have operated to produce a very different combina- 
tion of organisms, in part because of the different plant associa- 
tions which have formed a succession for the forest cover, but 
largely owing to the evident killing out of certain members of the 
original fauna. The latter is probably due to the disappearance 
of the food plants concerned or in some eases no doubt to the 
actual elimination of the species in certain areas occasioned by the 
destruction of the vegetation and duff through fire. 

While the boundaries of the groups are not in all cases well 
defined, and as each may carry a varied flora aside from the domi- 
nant plant species, there is usually a rather definite limit for each. 
In any case the hemipterous fauna for each association is fairly 
well defined. It is true that certain species which disregard all 
limitations of host plants may enter a number or even all of the 
communities, but this does not invalidate the general rule and in 
many cases the restrictions to certain host plants or to a special 
environment is very marked. 

The Cranberry Lake Region (fig. 1) as here delimited includes 
the lake proper and adjacent tracts. The former, including bays 
and flows, has a maximum length of about nine miles. The total 
distance around the lake is approximately 160 miles. The altitude 
is about 1,485 feet above sea level.* The valleys, bogs, swamps, 
lakes, marshes, streams, hills and low mountains give considerable 
physiographical diversity within a small area. 

The original forest cover (birch, beech, maple, spruce, pine, 
hemlock, balsam, larch, ete.) has been modified in most tracts by 
lumbering and fire (burns). The ‘‘burns’’ and cut-over areas are 
in various stages of rehabilitation and offer the most varied and 
most favorable breeding places for Hemiptera. The ‘‘plains,’’ 
hogs, Swamps, marshes, etc., present the usual combination of plant 
association. An excellent and detailed discussion of these, inelud- 
ing the biological conditions, has been published by Bray} in 
‘“The Development of the Vegetation of New York State.’’ The 


- collecting regions mentioned in these pages are marked by the 


* The camp site is about 1,500 feet above sea level. 
+ Bray, W. L. The Development of the Vegetation of New York State. Tech. 
Pub. No. 3, N. Y. State College of Forestry, Syracuse, N. Y. 
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absence of oak, sycamore, hickory, walnut, hackberry, elm and 
basswood. 

Headquarters were established at the State Forest Camp on 
Barber Point, Cranberry Lake, about seven miles from Cranberry 
Village and some eight miles from Wanakena. The collections 
covered a diversity of locations and the paper is based on records 
of three summers, collections being made at odd times by Drake 
in 1917 and 1919 and the past summer (1920) by Osborn and 
Drake together. 

For convenience the list of species follows the excellent ecata- 
logue by Van Duzee,* but in many cases the authors do not con- 
sider the sequence of genera or species as representing the most 
probable lines of evolution of the groups or the natural affinities. 
No synonomy or specific bibliography has been ineluded since these 
are so admirably covered by the above mentioned author. Only 
references to the more recent papers or to such as are especially 
desirable for the accommodation of readers of this paper are cited. 


LOCATION OF COLLECTING STATIONS 


1. State Forest Camp (Fig. 2): The principal collecting sta- 
tion was the state forest camp and other of the more favorable 
areas in the immediate vicinity. In fact about 95 per cent of the 
species herein listed were recorded for the Barber tract. The 
different associations of this area are quite representative of the 
Cranberry Lake region and includes forests, swamps, marshes, 
bogs, hills, flows, tote-roads, trails, burns, and streams. 


SSI earTenee eee mae 


Fig. 2.— State Forest Camp Site of the New York State College 
of Forestry, Barber Point, Cranberry Lake, N. Y. See description 
of Station Number 1. Photo by Osborn. 


* Van Duzee, E. P. Cat. Hemip. of Amer. North of Mexico. Univ of Calif. Pub., 
Vol. II, pp. I-XIV, 1-902, 1917. 
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Fig. 3— The Beaver Meadow on the Barber Tract. See descrip- 
tion of Station Number 2. Photo by Dr. Bray. 


In addition to the native plants several foreign species, iici- 
dentally carried in with the hay and grain destined for the lumber 
camps, have become established along the trails and tote-roads. 
One of the latter almost parallels Sucker Brook and leads through 
various ecological types, including bogs, beaver meadows, logged 
area, etc., to Proulx’s lumber camp and offered the most favorable 
and attractive collecting places. 

2. Beaver Meadows (Fig.3): The beaver meadows are located 
about a mile from the State Forest Camp along the Sucker Brook 
tote-road. As the name suggests, these extensive areas have arisen 
through flooding occasioned by the beaver dams and have replaced 
a balsam swamp forest which preceded them. As a result of this 
inundation the balsam (Abies balsamea (Li) Mill.), spruce (Picea 
rubra (DuRoi) Dietr.), speckled alder (Alnus incana (Li) Moench.) 
and many of the other woody and non-woody plants have been 
smothered by the higher water level. The dominant plants of the 
present association, which persist around the borders and on the 
higher elevations, are grasses (principally Calamagrostis cana- 
densis (Michx.) Beauv.), sedges, rushes, iris, speckled alder, and 
spiraea (largely Spiraea latifolia Borkh. and some Spiraea tomen- 
tosa L.). Sphagnum is also found in certain places. 

3. Forsaith’s Bog (Fig. 4): This is a forest bog located about 
a mile from the State Forest Camp across the Sucker Brook Trail 
from the Beaver meadows, An abandoned tote-road, which 
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Fig. 4—— Abandoned tote road in Forsaith’s Bog. See descrip- 
tion of Station Number 3. Photo by Fivaz. 


branches off the Sucker Brook road near camp, winds through 
this bog again to join with the Sucker Brook tote-road at the farther 
end of the burn. The plants indicate a secondary association fol- 
lowing a balsam swamp forest and will ultimately be dominated 
by the latter. The arborescent forms are represented by balsam, 
red and black spruce (Picea rubra and Picea mariana (Mill.) 
BSP), a few larch (Lariz laricina (DuRoi) Koch), hemlock (Tsuga 
canadensis (li.) Carr.), yellow birch (Betula lutea Michx. f.), 
and soft maple (Acer saccharinum L). In addition there are 
willows (Salix. spp.) and some dense thickets of speckled alder. 
The bog type is represented by Cassandra, Kalmia, Ledum, Vac- 
cinium, Nemopanthus, and the less conspicuous forms such as eran- 
berry, aromatic winter green, snowberry, twin flower and the like. 
The terrene is generally covered with a deep matrix of sphagnum. 
Certain small areas in this bog are perhaps typically swamp-like 
or marsh-like. Collections were also made in other bogs, swamps 
and marshes which represent more advanced stages in the develop- 
ment of their plant associations. 

4. Lumbered Areas: The recently lumbered areas in the 
vicinity of Proulx’s Camp and other older logged areas in various 
stages of recovery were studied. These cut-over tracts were for- 
merly a mixed coniferous and hardwood forest from which most 
of the soft wood had been removed. 

.. Burns (Fig. 5): The burns on the Barber tract and near 
Wanakena offered the most attractive breeding places for Hemip- 
tera. The former is a transitional association of fire cherry 
(Prunus pennsylvanica Li. f.) and aspen (Populus tremuloides 
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Michx. and Populus grandidentata Michx.). The temporary char- 
acter* of the cherry-aspen type is indicated by the presence of 
yellow birch, beech (Fagus grandifolia Ehrh.), hard and soft 
maple (Acer saccharinum L. and A. saccharum Marsh), and a 
small percentage of conifers (spruce, white pine (Pinus Strobus 
L), hemlock, and balsam) in the understory. The ground cover 
of seedlings, grasses and other herbaceous plants form a much 
greater variety than that of the logged, but unburned areas, and 


Fig. 5— Tote road near Sucker Brook leading through a 
large “burn” (Barber Tract) in cut-over areas and to lum- 
ber camp. See description of Station Number 5. Photo by 
Fivaz. 


* The climax Adirondack forest consists of yellow birch, sugar maple and beech in 
a mixture with red spruce, white pine, balsam and hemlock. 
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virgin forest. There is also a much guealen number of the indi- 
vidual plants of the various species. 

6. Crataegus Hill: This is a small hill-top on the Barber tract 

about three-fourths of a mile from camp. Crataegus sp., iron- 
wood (Ostrya virginiana (Mill) K. Koch), white ash (Fraxinus 
americana li.), red raspberry (Rubus tdaeus, L. var., aculeatis- 
simus (C. A, Mey.) Regel. & Tiling.), aster (Aster macrophyllus 
L.), boneset (Eupatorium sp.) and sedges and grasses are the 
principal plants. 
1. Big Floating Island (Figs. 6 and 7): This station les on 
the west side of Cranberry Lake near Joe Indian Island. Although 
stationary it is a typical floating island which has arisen through 
the massing of drift logs and other plant detritus resulting in a 
substratum which has enabled certain hardy plants to obtain a 
foot-hold. The vegetation represents a typical floating bog and 
consists of a heavy sphagnum matrix (8 to 10 inches deep of living 
sphagnum) surmounted by a dense thicket-like growth of Cas- 
sandra or leather leaf (Chamaedaphne caiyculata (li). Moench) 
and sweet gale (Myrica Gale L.) and a few clusters of speckled 
alder and an occasional larch. 

8. Grasse River Bog (Fig. 8): This is a large bog located 
near Silver Lake and traversed by the Grasse River Railroad con- 
necting Cranberry Village and Conifer. This region is intercepted 
by several brooks and is covered by a dense vegetation which, how- 
ever, is restricted to relatively few plants. Here and there one 
finds almost a pure association of Carex oligosperma Michx. while 
clumps of Cassandra, speckled alder, labrador tea (Ledum groen- 
landicum Oeder), pale laurel (Kalmia polifolia Wang.), Andro- 
meda polifolia L., low sweet blueberry (Vacciniwm pennsylvanicum 
Lam., var. angustifolium (Ait.) Gray, with some withe-rod (Vibur- 
num cassinoides L.) and chokeberry (Pyrus melanocarpa (Michx.), 
Willd., dot the surface. 

9. New York State Ranger School Tract: This tract, located 
near Wanakena, N. Y., is controlled by the New York State College 
of Forestry. It includes an extensive burn, tote-roads, forests, 
bogs, Swamps, and streams. Owing to the type of topography, 
over-run by high hills and depressions, it offers a wide range of 
habitats, plant associations and most excellent collecting. Con- 
ditions on this tract and other favorable areas in the vicinity of 
Wanakena are somewhat comparable to Barber tract on Cran- 
berry Lake. 

10. Bean Pond (Fig. 9): This is a small, open-water pond 
near the middle of an extreme type of Adirondack bog (Bray, 
l. e. pp. 125-128) with many of the bog-plants wholly removed 
and the more bog-tolerant species, chiefly dwarf black spruce, 
tamarack and leather leaf, growing in a deep and compact matrix 
of sphagnum. Small black spruce shrubs or apparent seedlings 
erowing near the pond are practically as old as the larger ones 
or fairly large trees near the outer margins of the bog. 
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11. Climax Forest Type* (Fig.10): This station was located 
on state land in a tract of virgin forest near the Oswegatchie River 
opposite from the New York State Ranger School. The trees con- 
sist of hardwoods dominated by conifers, especially white pine. 
Several specimens of the latter, about 125 feet tall and a D. B. H. 
of 42 to 49 inches, represent some of the most magnificent trees 
in the Adirondacks. 

12. The Plains (Fig. 11): These areas are a series of open- 
ings near the Upper Oswegatchie River and are very typical, of 
the so-called treeless plains of the Adirondacks. Bray quite fully 


Fig. 6.— Big. Floating Island, taken from a distance by Fivaz. 
See description of Station Number 7. 


discusses these treeless areas in ‘‘The Development of Vegetation 
of New York State ’’ (1. ¢., pp. 144-147) and states, ‘‘ Borings 
show from two to three feet of compact, fine sand evidently offer- 
ing poor areation. Below, the deposit is darker, coarser and full 
of coarser grit. . The water table is normally several feet below 
the surface, but the area has much the aspect of a wet lowlands, 
and during rainy seasons is in effect like an area of soaked soils. 
But, as in other sand areas, it is subject to extreme drouth.”’ 

As Bray has pointed out the plants of the ‘‘plains,’’ as repre- 
sented by complex associations of swamp, bog and typical members 
of barren vegetation, reflect the peculiar bioclimatic conditions of 
the region. These open heath barrens, margined by tamaracks 
which are slowly encroaching the open terrene, are gradually being 
broken up. They are also occasionally dotted with black spruce. 
The shrubs consist largely of mountain fly honeysuckle (Lonicera 
caerulea li.) blueberries (Vaccinium canadense Kalm., and V. 
pennsylvanicum, var. angustifolium and V. vacillans Kalm.), 


* Typical Adirondack forest, see footnote, p. 9. 
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choke cherry (Prunus virginiana L.), Pyrus arbutifolia and P. 
melanocarpa (Michx.) Willd. Two wet-land grasses (Avena Tor- 
reyi Nash and Oryzopsis asperifolia Michx.), the abundance of 
creeping blackberry (Rubus hispidus L.) and two species of 
Spiranthes (growing among the wet-land grasses) tend to empha- 
size the hydrophytice aspect of the plains. Extreme areas are 
covered with reindeer moss which reaches its optimum development 
during the autumn months. Here and there golden rods, asters 
and spiraea are found among the shrubs and have a conspicuous 
place in the flora of late summer. 


Fig. 7— Big Floating Island; photo taken near the island by 
Osborn. See description of Station Number 7. 


PALAEARCTIC HEMIPTERA OCCURRING IN THE CRAN=- 
BERRY LAKE REGION 


Horvath* very carefully studied and collated the genera and 
species of Hemiptera, known to occur in both Europe and America, 
especially those of the Palaearctic and Nearctice regions. He pre- 
sents evidences to show that many of the species common to both 
faunas are of Palaearctic origin and that migration took place 
largely in an eastward direction by the way of Alaska. Many 
of the species known to occur in beth regions have only been taken 
in eastern and northeastern localities of the United States and 
Eastern Canada. Although this is not in perfect accord with some 
of Horvath’s theories and evidences, more collecting in the western 
regions of the United States and Canada will undoubtedly extend 
the range westward for many of the Palaearctic Hemiptera that 
have become permanently established in North America. Parshleyt 


* Horvath, G. Les relations entre les faunes hémiptérologiques de l’Europe et 
de Amérique du Nord, Ann. Hist. Nat. Mus. Nat. Hung., Budapest, 1908. 

} Parshley, H. M. Fauna of New England. List of Hem.-Het. Occasional Papers 
Bos. Soc. Nat. Hist., VII, 1917. 
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has discussed the Palaearctic Hemiptera known to be established 
in New England and added a number of species of Heteroptera, 
which have been recently taken in New England, to Horvath’s 
list, and Knight* has treated quite carefully the species of Miridae 
common to Nearctic and Palaearctic regions. Several species are 
apparently of rather recent introduction by human agencies and 
hence must be considered in a different class from those having 
naturally holaretie range. 


Homoptera 
Philaenus leuwcophthalmus Euscelis striolus 
Evacanthus acuminatus Cicadula variata 
Acucephdlus nervosus Cicadula 6-notata 
Acucephalus albifrons Balclutha pwnctata 
Deltocephalus abdominalis Empoa tenerrima 
Deltoceptalus pascuellus Empoa lethierryi 
+Euscelis striatulus Empoa rosae 
Euscelis obsoleta Dikraneura fieberi 
Empoasca flavescens Alebra albostriella 
Empoasca smaragdula 

Heteroptera 
Sciocoris microphthalmus Stenodema trispinosum 
Corizus hyalinus Teratocoris paludum 
Corizus crassicornis Trigonitylus ruficornis 
Aradus lugubris Stenotus binotatus 
Gerris rufoscutellatus Poectloscytus unifasciatus 
Nysius ericae Capsus ater 
Galeatus peckhami -Lygus pabulinus 
Reduvius personatus Lygus apicalis 
Nabis limbatus Lygus pratensis 
Nabis ferus Monalocoris filicis 
Cimex lectularius Mecomma ambulans 
Miris dolobratus Saldula pallipes 


Plagiognathus chrysanthemi Callicoriza praeusta 


THE HEMIPTERA OF THE ADIRONDACKS 


The first records of the Hemiptera of the Adirondack Moun- 
tains, published by MacGillivray and Houghtont in 1903, were col- 
lected during June, 1901, in the vicinity of Axton at an elevation 
of about 1,600 feet. This paper includes 53 species, 34 Heterop- 
tera and 19 Homoptera respectively. A few years later Van 


* Knight, H. H. Nearctic Records for species of Miridae known heretofore only 
from the Palaearctic Region (Heterop.) Can. Ent., Vol. LIII, Part 12, 1921, pp. 280- 
288. (Published in Jan. 1922). 

} Euscelis striatulus and E. obsoletus of Horvath’s list are separated by Van Duzee 
as instablis and relativus respectively. 

t MacGillivray, Alex. D.and Houghton, C. O. A list of the Insects in the Adirondack 
Mountains, N. Y.— III. Ent. News, Vol. 14, pp. 262-265, 1903. 
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Duzee* published a list of the species of Hemiptera known to 
occur in the Adirondacks. The latter, based on a few days’ col- 
lecting at Lake Placid and Saranac Lake Junction in 1902 and 
the forms enumerated by MacGillivray and Houghton, contains 193 
species of Hemiptera (92 Heteroptera and 101 Homoptera). 

The present list enumerates 397 species and varieties of Hemip- 
tera, 218 Heteroptera (one lygaeid not determined), and 179 
Homoptera. All the species are from the vicinity of Cranberry 
Lake ard 95 per cent or more of the forms occurring in this region 
have been taken on about 200 acres of the Barber tract. How- 
ever, this portion of the tract is represented by a marked variety 
of ecological and biological conditions. It includes eamp site, 
hills, marshes, bogs, beaver meadows, lumbered areas, forests, tote- 
roads, trails, open areas, dense growth of young trees, burned- 
over areas, coves of Cranberry Lake and the like. The following 
species, listed by Van Duzee, have not been taken in the vicinity 
of Cranberry Lake: 


Homoptera Heteroptera 
Lepyronia 4-angularis Say Physatocheila plexa Say 
Stictocephala lutea Walk. Corythucha juglandis Fitch 
Macropsis 3-maculata Fh. (probably pallipes Parsh.) 
Deltocephalus debilis (probably Xylocoris (Piezostethus) galac- 

abdominalis tinus Fieb. 
Deltocephalus compactus O.&B. Phytocoris conspersipes (brevi- 
Aconura acuticauda Bak. usculus) Reut. 
Chlorotettix viridis Calocoris uhleri (tinctus) Van D 
Balclutha osborm Van D. Dichrooscytus elegans Uhler 
Trioza 3-punctata Fh. Halticus apterus (Linn.) 


Strongylocoris  (Stiphrosoma) 
croceipes (Uhl.) 

Pilophorus clavipes Uhler MS 

Ceratocapsus (Melinna) mod- 
estus Uhler. 

Orthotylus chlorionis Say. 

Orthotylus (Diommatus  con- 
grex Uhler dorsalis Prov. 

Orthotylus (marginatus Uhl) 
(Cyrtorrhinus) marginatus 
UhL.) 

Plagiognathus obscurus Uhler 


The above list includes 23 species of Hemiptera (14 Heteroptera 
and 9 Homoptera) not collected in the Cranberry Lake region. 
This gives a total of 409 species of Hemiptera for the Adirondack 
Mountains. However, the three papers taken together do not 


Van Duzee, E. P. List of Hemiptera Taken in the Adirondack Mountains 
20 Rept. N. Y. St. Ent. pp. 547-556. 1904. 


Ee 


Ecological Study of Hemiptera of Cranberry Lake Region 15 


represent a complete list of Hemiptera for the Adirondacks. In 
fact the last day’s collecting added four new species to the 
Cranberry Lake region. On the other hand, collecting in other 
parts of the Adirondacks where numerous trees and food plants 
occur, Which are not found at all in the vicinity of Cranberry 
Lake, will undoubtedly add many new records. 

Van Duzee* catalogues 381 species of Hemiptera (197 Heterop- 
tera and 184 Homoptera) for Buffalo and vicinity. The Buffalo 
list covers several times as much area as the Cranberry Lake 
region covered by the authors. 


Fig. 8— Grasse River Bog near Silver Lake. See description of 
Station Number 8. Photo by Osborn. 


LEAF HOPPERS OF NEW YORK STATE 


Osborny catalogues 184 species of leaf hoppers, Jassidae or 
Cicadellidae, for New York. The following species for Cranberry 
Lake and vicinity, not represented in the above list, are new 
records for the State: Agallia oculata, Idiocerus amabilis, Idio- 
cerus subnitems, Xestocephalus nigrifrons, Parabolocratus major, 
Deltocephalus ocellaris, D. misellus, D. nominatus, D. flavovirens, 
D. nigriventer, Euscelis deceptus, E. arctosaphyli, E. humidus, 
E, angustatus, EF, elongatus, E. comma, Phlepsius maculellus, 
Thamnotettix cockereilli, T. morsei, T. belli, var. brunners, T. wal- 
dana and Cicadula pallida. This gives a total of 206 species of 
Cicadellidae (Jassidae) for the state, of which 130.are recorded 
herein for the Cranberry Lake region. 


*Van Duzee, E. P. A List of the Hemiptera of Buffalo and Vicinity. Bull. Buf, 
Soc. Nat. Hist., Vol 5, No. 4, pp. 167-205, 1907. 

t Osborn, Herbert. Jassidae of New York State. 20 Rept. N. Y. St. Ent. for 
1904, pp. 498-546. 
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NATURAL ENEMIES 


Of the natural enemies of Hemiptera we can only offer incom- 
plete records as time did not permit detailed studies of this phase 
of the associations. The mammals of the region, save perhaps the 
beavers, probably have little influence on the hemipterous fauna. 
The latter by the construction of dams have altered the conditions 
of the drainage channels and inundated rather extensive areas. 
As a result of the higher water level many of the plants have been 
smothered and replaced largely by more or less hydrophytie forms. 
With this transition of the vegetation there has, of course, been a 
change of the hemipterous content of the flooded areas. 


Fig. 9.— Bean Pond on the New York State Ranger School Tract 
near Wanakena, N. Y. See description of Station Number 10. 
Photo by Osborn. 


Birds are numerous and no doubt some of the species prey 
extensively on this group of insects, especially during certain 
parts of the year but we have not observed any specific instances 
of especial or noteworthy attacks on particular species. Reptiles 
are not great in numbers and are of little importance as checks 
upon Hemiptera. The Batrachians, especially frogs, are quite 
numerous and feed largely upon insects. No attempt has been 
made to study the contents of the stomachs of toads and frogs of 
the Cranberry Lake region, but the works of Kirkland,* Surface,+ 
Drake,t Munz § and others readily show the economic aspect of 


* Kirkland, A. H. Habits, Food and Economic Value of the American Toads 
Bull. 46 of Hatch Exp. Station of the Mass. Agri. College, pp. 1-31, 1897; — Usefulnes. 
of the American Toad. Farmers’ Bull. No. 196, U. 8. D. A.: pp. 1-16, 1904. 

+ Surface, H. A. Economic Features of the Amphibians of Pennsylvania. Zool. 
Bull. Pa. Dept. Agr., 3, 67-152, 1913. 

Ae: ee Carl J. Thé Food of Rana pipiens Shreber. Ohio Naturalist, 14:257- 

§ Munz, Philip A. A Study of the Tood Habits of the Ithican Species of Anura 
During Transformation. Ponoma College Jl. of Ent. & Zool. 12:33-57, 1920. 


———- + 


Ecological Study of Hemiptera of Cranberry Lake Region 17 


these amphibians. The fishes of course consume many aquatic 
insects and forms that happen to fall into the water, but they 
have very little relation to the forest Hemiptera. 

The predaceous Hemiptera play an important role in the control 
of plant-feeding Hemiptera and other phytophagus insects. Such 
ravenous forms as Nabis limbatus, N. roseipennis, N. rufusculus, 
Podisus serieventris, P. modestus, P. placidus, P. maculiventris, 
Anthocoris borealis, Tetraphleps osborni, Triphleps insidiosus, 
Deraeocoris (Camptobrochys) borealis and the like are very con- 
spicuous in the region studied. The aquatics are mostly predatory, 
but they sustain themselves upon aquatic insects and other aquatic 
animals and also upon insects that happen to fall in the water, 
Hymenopterous egg parasites were bred from the eggs of several 
of the Heteroptera and numerous Jassids were parasitized by 
dryinids. Tachinid eggs were observed on the backs of some of 
the Pentatomidae. Predaceous insects in other orders also destroy 
many Hemiptera. 

Of the invertebrate groups associated with Hemiptera the 
spiders are of special interest and while the species are not 
numerous and individuals have not been observed as specially 
abundant they are probably the most important of the natural 
enemies. 

Collections of these have been made incidentally while sweeping 
or beating for Hemiptera and specimens have been submitted to 
Dr. W. M. Barrows of the Ohio State University for identification. 
The following list should not be considered as representing the 
spider fauna of the region, but simply as indicating the most 
common species associated with the Hemiptera and from the 
known food habits * as constituting a natural check for this group 
as well as other associated insects. 


Common Spiders of Cranberry Lake Region 


Epeira insularis Hentz. Barber Point, no special habitat noted. 

Epeira trifolium Hentz. Barber Point, collected in the Beaver Meadow, 
July 30, 1920. 

Epeira trivittata Keys. Barber Point: marsh, July 5 and 28; willow, 
Aug. 5; tote road along Sucker Brook, July 28; virgin forest, July 28; 
Aug. 11; Plains, Aug. 3, 1920. 

Epeira thaddeus Hentz. Virgin forest, Aug. 11, 1920. 

Pellenes hoyi Peckham. Barber Point —no special habitat noted but accord- 
ing to Dr. Barrows this is a meadow species. 

Tibellus duttoni Hentz. Barber Point, taken in the marsh and Beaver 
meadow, July 5, 28; tote road, July 28; on willows, July 28, “burn,” July 
28, 1920. 

Tibellus oblongus (Walck). Barber Point, taken near the tote road leading 
to Forsaith’s Bog, July 28, 1920. 

Dendryphantes militaris (Hentz). Marsh and meadow tote road, July 28; 
burn July 27; on willows Aug. 5, 1920. 

Dendryphantes capitatus (Hentz). Taken on willow, July 28, in dense 
virgin forest; Barber Point, July 29. 


*Bilsing, S. W. Quantitative Studies in the Food of Spiders. Ohio Journal of 
Science, Vol. XX, 1920, p. 215-260. 
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Dictyna frondea Em. On willow, Barber Point, July 28. 

Dictyna (bostonensis Em.?). Forsaith’s Bog, Barber Point, July 28, 1920; 
not recorded hitherto except for eastern Mass. 

Dictyna muriaria Em. Tote road near camp site, July 28, 1920. 

Dictyna volucripes Em. In rotten wood at Barber Point, August, 1920. 

Lophocarenum florens (Camb.) Tote road along Sucker Brook, July 28, 
1920. 

Tetragnatha laboriosa Hentz. On willows near tote road, Barber Point and 
virgin forest, July 28, 1920. 

Tetragnatha grallator Hentz. Sweeping on yellow birch in “burn” at 
Barber Point, Aug. 2, 1920. 

Linyphia marginata Koch. On willows near tote road leading to Forsaith’s 
bog, July 28, 1920. 

Theridium frondeum Hentz. Taken along tote road on willow in company 
with the above species, July 28, 1920. 

Theridium murarium Em. On yellow birch at Barber Point, June 26, 1920, 

Theridula sphaerula Hentz. In virgin forest, July 28, 1920. 

Misumena vatia (Clerck). On Salix, July 28, at Barber Point. 

Misumena sp. Young, taken at the Plains, Aug. 3, 1920; virgin forest, 
Aug. 11, 1920. 

Helophora insignis (Blk.) Thor. Collected in the virgin forest, Aug. 11, 
1920. 

Mangora placida (Hentz). Sweeping grasses and weeds in tote road, July 
28, 1920. 

Agalenq naevia Walck. Virgin forest, July 29, 1920. Dense young forest. 
at Barber Point, July 29, 1920. 

Xysticus limbatus Keys. Sweeping weeds near site, July 31, 1920. 

Clubiona sp.? In virgin forest, July 28, 1920, at Barber Point, July 31, 
1920. 

Theridiosoma radiosa. (Em.) In dense young forest at Barber Point, 
July 29, 1920. 

Chiracanthium viride Em.(?) In lumbered area, Barber Point, Aug. 20, 
1920. 

Pirata insularis Em. In Forsaith’s Bog under sphagnum, Aug. 10, 1920. 

Pardosa sp.? Virgin forest, Aug. 11, 1920. 

Phidippus multiformis Em. Plains, Aug. 3, 1920. 

Phidippus sp.? Barber Point, no special habitat recorded. 

Sittacus striatus Em.(?) Barber Point, 1920. 

Coriarchne versicolor Keys. Under bark near Proulx’s lumber camp, Aug 
2, 1920. 

Many of the spiders appear to have a very general distribution, especially 
such forms as Epeira trivittata, Tibellus duttoni, Dendryphantes militaris 
and Tetrangnatha laboriosa.. Pirata insularis seems to be confined to bogs, 
the only definite record being under sphagnum in a_ well-marked bog. 
Agaleana naevia was taken only in deep forest, but is known to occur in 
meadows. The distinctly forest species, as indicated by our records, are 
Theridula sphaerula, Helophora insignis, Tetragnatha grallator, Coriarachne 
versicolor and Eperira thaddeus. 

The plains had a variety of species and Phidippus multiformis seems to 
be the only species jimited in our collecting to this region. Most of the 
meadow or grassland species occurred in the woods or at least along the 
tote roads and trails, but Hpeira trifolium, Dietyna bostonensis. Pellenes 
hoyi, and Xysticus limbatus are evidently more at home in meadow 
association. 


METEOROLOGICAL RECORDS 


The meteorological records of the United States Department of 
Agriculture Weather Bureau, taken by Mr. R. R. Streeter at the 
New York State Ranger School, Wanakena, New York, furnish ° 
the data for the table given below. The collecting, except a few 
forms secured during the last week in May and the first two weeks 
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in September, was confined entirely to the summer months of 
June, July and August. These months include (see table) the 
greatest period of insect activity and for many species practically 
the entire time for the development of the nymphal stages. The 
daily range of temperature is also quite marked. The nights are 
generally cool and, consequently, the insects are not very active 
during the latter part of the afternoon, early morning and night. 
As a result of the late spring and the unusually heavy rainfall 
during July (7.35 inches) the development of the immature stages 
was somewhat retarded and adults of many species were not taken 
until the latter part of the summer. 


METEOROLOGICAL TABLE — 1920 


r 


Monthly Summary 


Temperature Moan “fempetature Precipitation 
a paareet 
reat- re se ept 
Maxi- Mini- est Maxi- | Mini- Rain- | Snow of snow 
mum mum | daily | mum | mum Mean | . an i bie on 
range IM CHAD Rees ground, 
inches 
January. ..35 27 31 20 "e 
34° | —39° 57° | 17.7° |—9.1° 4.3° 1.99 35.5 aa.0 
February..... 2 28 
45° | —32° BAS 27.749 qed? p 4a4o 3.24 24.5 52.0 
Mare yes..." 25 2 2 
66° | —27° 635) 417° |) 16.12 128-92 3.03 1 USP 53.0 
April 1 19 TO (nee: 
69° 42° ADM TATE ARTO | ageke 3.82 5.8 5.0 
Wik eee 29 25 25 
81° 46° AGS 6820 Ne S8s8e oa 4s 1.81 0 0 
UUNOR ees os ee 1-2 26 26 
82° B¥(e SW rejealeey|| eile” |p Gps 1.46 0 0 
SIGUE. Sie a 30 30 30 
89° 32° BTC TSOP Wb soe GlGs 7.35 0 0 
AMIPISE. 5.5... 9 4 4 
83° 33° Bon || MEDCo oa lo Mase AS 2. 0 0 
September.... 26 20 21 
81° Dig S0e ML Boal ce oa ae eh 7e Qe 5.11 0 0 
October...... 15-16 23 24 
75°. 24° ER ta dets Gt Ole Belbisy Wala 1.85 0 0 
November.... 2 2 
51° 45° Abo 36.67 |) 21. Be | 120212 4.73 EPSOM rae ans < 
December....| 22 & 25 9 9 ? 
47° 39° 39° | 36.1° | 14.792) 25.4° 4.45 35.5 12.0 


THE HEMIPTEROUS FAUNA 


Forest Associations 


Primitive Forest; The Hemiptera of the deep woods associa- 
tion are limited in number of species, but consist of rather dis- 
tinctive forms and some of them quite closely restricted to such 
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environments. An excellent example of pristine conditions is 
found on state land across the Oswegatchie River from the Ranger 
School. This tract includes untouched virgin forest of great age 
and dominated by some of the largest and most magnificent pines 
of the Adirondacks. 


Fig. 10.— Virgin Forest on State Land near Wanakena, N. Y. 
See description of Station Number 11. Photo by Drake. 


The tree tops, of course, were far beyond our reach, but they 
may be expected to support many of the insects common to the 
same trees on the lower stratum of vegetation. The lower stratum 
consisting of seedlings of the principal forest trees, white pine, 
spruce, balsam, hemlock, yellow birch, hard and soft maple, beech, 
wintergreen, fer ns, ete., furnished a habitat of quite special 
features, the most important being a deep bed of forest leaf-debris, 
humid atmospher e, and almost complete lack of direct sunshine. 
In this habitat the most frequent Homoptera were Eupteryzx flavo- 
scuta, E. nigra, E. vanduzei, Thamnotettix waldanus, Grapho- 
cephala coccinea and Gypona octo-lineata, with an occasional 
Oncopsis fitchi and O. variabilis, the latter two possibly stragglers 
drifted down from the more favorable conditions of the tree tops. 
An aphid, Hormaphis sp., was rather common on yellow birch. 
The Heteroptera were represented particularly by Muiridae — 
Lygus pabulinus, Dicyphus agilis, D. vestitutus, Macrolopus, sepa- 
yatus, Diaphnidia capitata, D. pellucida, Phytocoris lasiomerus, 
Molanocoris filicis, and Camptobrochys borealis — and a few other 
forms such as Corythucha pallipes, Nabis rufusculus, N. roseipen- 
nis, Saldula interstualis and Micranthia humilis. The Saldidae 
were taken along the bank of a small stream in the deep forest. 


~~ 
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Bog Association: The Hemiptera of the bogs, as represented 
in Big Floating Island, Bean Pond, Forsaith’s Bog, included such 
forms as Euscelis humidus, E. instabilis, E. vaccenii, Phlepsius 
maculellus, Thamnotettix eburatus Aphelonema histrionica, Lac- 
cocera vittipennis, Nabis limbatus, Ischnorrhynchus geminatus, 
Phytocoris lasiomerus, Psallus n. sp., ete. Europiella rubida, 
Plagrognathus fraternus, P. politus, and Camptobrochys laricolis 
were collected on larch. The aquatic forms, taken in Bean Pond 
and a small pond in Big Floating Island, are represented by Gerris 
rufoscutellatus, G. buenoi, G. marginatus, Notonecta wndulata, 
Buenoa margaritacea, Ranatra americana, Microvelia buenoi, Cal- 
licorixa praesuta and Artocorixa scabara. 

Swamp Association: The swamp meadow association included 
especially Draeculacephala noveboracensis, D. manitobiana, Tham- 
notettiz decipiens, T. ciliatus, T. placidus, Nabis limbatus, Phyto- 
coris sp., Mecomma gilvipes, Stenodema trispinosum, S. vicinum, 
Trigonotylus ruficornis, Collaria metlleurii, Homaemus aenei- 
frons and several of the forms (aquatics and plant-feeders) listed 
in the bog association. 

Plain Association: The Hemiptera of the Plains included 
especially Philaronia bilineata, Philaenus lineatus, Pubilia con- 
cava, Deltocephalus misellus, Laccocera vittipennis, Melanorhopala 
clavata, Thyanta custator, Coenus delius, Perillus exaptus var. 
d. (fide Van Duzee), Ortholomus longiceps, Nysius ericea, 
Crophius disconatus, Ilnacora malina and Mecomma gilvipes. 
The latter was common along the trails in moist, shady places in 
larch thickets. The larch insects (see bog association) were very 
common in the pure stands of this tree. 

Burn Associations: The older burned-over regions (see station 
number 5) included not only the Hemiptera common to the sur- 
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Fig. 11— The Plains, located near the Upper Oswegatchie River. 
See description of Station Number 12. Photo by Prof. E. F. 
McCarthy. 
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rounding forests and cut-over areas but also many other species 
feeding upon the transitional, ericaceous and various other native 
and exotic plants peculiar to the burns, tote roads and small open 
areas along the trails and about the deserted lumber camps. These 
open areas and the camp site afforded breeding places for such 
campestral and caespiticolous species as Deltocephalus inimicus, 
D. affinis, D. apicatus, D. pascuellus, Agallia sanguinolenta, Acu- 
cephalus albifrons, Bruchomorpha oculta, Liburnia campestris, 
Lygus pratensis obliteratus, Lygaeus kalmu angustomarginatus, 
Nabis rufusculus, N. roseipennis and Triphleps insidiosus. Several 
examples of Euscelis comma were taken on the fine grasses in the 
trails. Sciocoris microphthalmus occurred on the red rasberry 
bushes and rank vegetation in the small open areas. The fire cherry 
trees were infested by Typhlocyba obliqua, Psyllia carpumcola, and 
especially Psyllia 3-maculata; the poplars (Populus tremuloides 
Michx. and P. grandidentata) by Telamona reclivata, Idiocerus 
lachrymalis, Macropsis basalis, Empoasca smaragdula, E. viridis, 
Euschistus tristigmus and Corythucha elegans. 

The alders and willows growing along the streams and in moist 
situations supported a large association of Hemiptera. The species 
listed below for these plants, also yellow birch and white pine, are 
common to a number of habitats. 

On willows (Salix spp.) : 

Idiocerus amabalis, I, pallidus, I. alternatus, Macropsis viridis, 
M. basalis, Scaphoideus immistus, Thamnotettix  cockerellt, 
Empoasca smaragdula, E, aureo-viridis, Trioga salicis, Pemphigus 
tesselata, Cymus discors, Corythucha elegans, C. mollicula, Lygus 
atritylus, L. hirticulus, Lygidea rubecula obscura, Platytylellus 
lasiomerus, Phytocoris salicis, Lopidea media, Diaphnidia pellu- 
cida, Ceratocapsus pumilus, Orthotylus dorsalis, Plilophorus 
amoenus, Deraeocoris borealis and Anthorcoris borealis. 

On yellow birch (Betula lutea Michx) : 

Clastoplera obtusa, Oncopsis sobrius, OG. cognatus, O. fitch, O. 
minor, Typhlocyba querci, Psyllia striata, P. carpinicola, Euschis- 
tus tristigmus, Banasa dimidiata, Meodorus lateralis, Ischnor- 
rhynchus geminatus, Corythucha pallipes, Eremocoris ferus, 
Lygus horticulus, L. fagi, Deraeocoris borealis, Hyaloides vitri- 
pennis, Pilophorus amoenus, Diaphnidia provancheri, D. capi- 
tata, Orthortylus translucens, Plagiognathus fuscosus, Aradus 
robustus, A. quadrilineatus, Aneurus “inconstans, Anthocoris 
borealis, Podisus sereiventris, P. modestus and P. maculiventris. 
On White Pine (Pinus Strobus L.): 

Aphrophora parallela, Empoasca coccinea, Elidiptera slossom, 
Psyllia carpinicola, Phytocoris fulvous, Piagylytus luridus, Deraeo- 
coris pinicola, Pilophorus amoenus, Aradus niger and Tetraphleps 
osborni n. sp. 

In general the Hemiptera of the region may be considered as 
conspicuous members of every habitat studied. There are many 
aquatic species and some of the surface inhabiting species occur 
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in countless millions (Rheumatobates rileyi, Trepobates pictus and 
Metrobates hesperius) scattered over miles of the surface of Cran- 
berry Lake and the Oswegatchie River. The shore dwelling 
species and the forms occurring in the swamps, bogs, marshes and 
meadows present a large array while the forest species occurring 
under bark, on the leaves and every possible part of the tree 
make up an aggregation that cannot possibly be overlooked by 
anyone giving the least attention to the complex association of the 
woodland. In general the greater number may be counted as 
plant feeders, but there are many predaceous forms that prey 
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Fig. 12—a, Pine Frog-hopper, Aphrophora parellela Say; b, 
(adult) and ec, (nymph), Clostoptera obtusa Say. 


upon other insects and many of course that sustain themselves on 
decaying vegetation in such manner as to have little influence 
on other organisms. However, no species can be considered as 
entirely independent of the other forms in the complex association 
of which they may be only a very minor part. 

From an economic standpoint the majority of the Hemiptera 
must be counted injurious as by far the greater number are 
destructive to useful vegetation and especially to important forest 
trees. This may be considered especially true of the Homoptera, 
all the species so far as known being dependent upon growing 
plants for their food; none are aquatic in the true sense but several 
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species have become adapted to bog- or swamp-plants where they 
are Subject to very humid conditions or at times must be able to 
undergo temporary immersion. 
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HOMOPTERA IN THE VICINITY OF CRANBERRY LAKE 


By Hersert OsBorN 


Family CICADIDAE 


This family is not represented in the Cranberry Lake region 
by any number of species, the only one which has been definitely 
recognized being Tibicen canicularis. The group is interesting 
on account of the extended life history of the 17 year Cicada 
and the root-feeding habits of the immature forms. They are of 
economic importance because of the punctures caused by the 
females in depositing eggs which are laid in the twigs or smaller 
branches of various forest trees. It would seem almost certain 
that Tibicen rimosa should be found in this region but no specimens 
have been observed. Also the species described as 7’. novebora- 
censis by Fitch would seem likely to occur as it was discovered 
from the eastern part of the state. 


Tibicen canicularis (Harris). 


This, as stated above, is the only species definitely recognized. 
It was singing during August of the present year, but no speci- 
mens were captured. 
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Family CERCOPIDAE 


The spittle insects or frog hoppers are quite noticeable on 
account of the masses of froth that surround the young and which 
adheres to stems of plants or twigs of trees in such quantity as to 
attract attention. Some of the species must be of considerable 
economic importance since they occur in such numbers as to cause 
a severe drain upon the plants affected. The most notable ones in 
this area are the meadow frog hopper and the forest frog hopper 
mentioned below. 


Aphrophora parallela (Say) (Fig. 12, a). 

Cranberry Lake (Barber Pt.), July 8, 1917; Aug. 1-8, 1917; 
Aug. 4, 1918. 

Wanakena, Aug. 1-7, 1917. The species is apparently limited 
to coniferous trees as it has apparently never been recorded out- 
side of the coniferous area and is the most common species on the 
conifers; its nymphal stages and the associated froth masses ap- 
pear during June and early July. The adults are not uncommon 
in July and egg-deposition occurs during July or August. 

This species is capable of considerable injury to the coniferous 
forests being very generally distributed and abundant and. the 
punctures on the twigs resulting in weakening, wilting, or occa- 
sionally killing of terminal twigs; the evidence of injury, unless 
the froth masses are’ observed, are apparent only some time after 
the attack has been made. It may commonly be credited to other 
sources of injury as the real culprits may have entirely disappeared 
when the injury becomes evident. Adults probably feed to quite 
an extent on the twigs or smaller branches but with less drain upon 
the plant than during the nymphal stage. It has been bred from 
spruce and pine and may occur on other conifers. 


Aphorophora 4-notata (Say). 


This oceurs on quite a large variety of plants and in some loca- 
tions is very common. It is apparently most frequent in the low 
ground locations along streams or lake margins, although one cap- 
tured on the plains, which was in a border of a thicket, might 
indicate more open habitat. Cranberry Lake, July 11—14~20, 
1917, July 28-30. Aug. 11, 1920. Wanakena, Aug. 1-7, 1917. 
This species also occurs on a variety of plants and has been taken 
in a number of different plants, especially in the vicinity of Barber 
Point. 


Philaronia bilineata (Say). 


This species is common on the western plains and during. the 
present season was found only on the ‘‘plains’’ where it occurred in 
open meadows upon the plains grass. In such location it is quite 
abundant, but can hardly be counted an economic species in this 
region. Cranberry Lake, July 24, 1917. Wanakena, Aug. 1-7, 
19172 Plains; Ane, 3/1920. 
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Philaenus leucopthalmus (Linnaeus) (Fig. 13). 


The meadow frog-hopper is one of the most abundant of the 
spittle-insects and throughout the entire New England region 
occasions no little injury to plants, especially clover and other 
legumes, but does not attack the grasses. It has no restricted 
habitat except that it does not occur in the deeper woods and its 
froth masses are most commonly observed on the small shrubs or 
annuals. The froth masses of this species are not distinguishable 
from those of P. lineatus, but there seems to be a distinct choice 
of food plant; it occurs on a great variety of plants but, so far 
as observed, not on grasses. The occurrences of special interest 


Fig. 13— Froth masses of Philaenus leucophthalmus Linn. Photo 
by Fivaz. 


here are on fire cherry, and raspberry, but they abound on many 
plants, especially those of the family compositae. 

The larvae of this species are to be separated from those of 
P. lineatus by the relatively shorter, blunter head. The froth 
masses including nymphs appear for this locality at the same 
time as those of P. lineatus, late June and early July, the adults 
beginning to appear by July 10 (1920) and becoming abundant 
a little later.. The species occurs in many different varieties both 
in Europe and America and most of these varieties have been 
observed in the Cranberry Lake region. Cranberry Lake, July 21, 
1917, Aug. and July 2, 1920; Camp, early July, 1920; Wanakena, 
Aug. 1-7, 1917; Grasse River, July 22, 1920; Plains, Aug. 3, 1920. 
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Philaenus lineatus (Linnaeus). 


The grass frog-hopper is very similar to the preceding but seems 
to restrict itself to grasses and consequently it is only found in 
open land, possibly more frequently in the more moist habitats. 
Observations in Maine showed this species to be closely restricted 
to various species of grasses and while we have not bred out adults 
for this region the immature forms examined bear out the con- 
clusion that the species is essentially a grass-feeder here. The 
froth masses have been very plentiful on timothy (introduced) 
on the camp grounds and on native grasses of the vicinity. Its 
distribution is apparently determined by that of host plants, but 
wherever such plants are available along trails of ‘‘ tote roads ”’ 
they may be found penetrating well into the woodlands and on 
hill sides or ridges of all parts of the region. Wherever grasses are 
of value the species may be counted of distinct economic import- 
ance. Cranberry Lake, July 18, 1917; Aug. 1-7, 1917; July 3-5, 
1920; Wanakena, Aug. 1-7, 1917, and July 29, 1920; Grasse 
River, July 22, 1920; Plains, Aug. 3, 1920. 


Clastoptera obtusa Say (Fig. 12, b and c). 


This is a very common species on birch, alder and other trees 
and shrubs and may be considered of distinct economic importance 
in the forest as on some occasions a large number will be found 
on a single branch and the sap drawn from the plant for the forma- 
tion of the froth masses must mean a very considerable loss to 
the plant. While apparently protected very well by the froth 
mass, in one instance a species of mirid, Deraeocoris (Campo- 
brochys) borealis, was found with its beak inserted in the nymph 
within the froth mass. This species has been particularly con- 
spicuous during the season, its froth masses occurring in abun- 
dance on several trees and shrubs, but in especial abundance on 
the yellow birch, often several froth masses with at least one 
nymph in each mass hanging from a single twig. The froth 
masses on birch frequently show a large quantity of liquid with 
very few bubbles so that they appear watery or quite transparent 
and the nymph is very easily seen within the mass of fluid. 
Midges have been found adhering to the fluid mass, their legs 
entangled in the glairy substance much as a fly is entrapped in 
tanglefoot. Froth masses on birch, noted about July 10 and 
enclosed in twig cage, produced adult the 23d of July, 1920. 

Yellow birch is apparently the most infested of any of the trees 
of the vicinity. The general distribution is emphasized by their 
occurrence on birch in dense forest and it is quite probable they 
may be occasionally abundant in the tree tops that are out of reach 
of observation and constitute a distinct drain on the growth of 
the trees. Cranberry Lake, July 30-31, 1917; July 2-31, 1920. 
Wanakena, Aug. 1-7, 1917. Plains, Aug. 3, 1920. 
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Clastoptera proteus Fitch. 


Also a very common species but apparently restricted more to 
the lower or very moist locations and occurring on heath plants, 
especially blue berries and cranberries. Cranberry Lake, July 28, 
1917; Aug. 1, 1917; (Nymphs) July 3-6, 1920; (Adult) Aug. 
10-11, 1920. Wanakena, Aug. 1-7, 1917. 


Family MEMBRACIDAE 


Ceresa diceros (Say). 


This species, which is abundant in some locations, has not been 
observed commonly and probably is restricted to some food plant 
which is not abundant here. Cranberry Lake, Aug. 1 and Sept. 
15, 1917. Wanakena, Aug. 1-7, 1917. 


Ceresa bubalus (Fabricius). 


The Buffalo tree-hopper, which is such a very abundant species 
throughout the country, occurs here only sparingly and is evi- 
dently not a forest species but adapted to open areas or particu- 
larly to annuals or shrubs. Where abundant, the eggs being de- 
posited in branches or twigs of trees have occasioned very consider- 
able injury, but owing to its scarcity it might be considered of 
no economic importance for this region and probably for the 
Adirondacks generally. Cranberry Lake and Barber Point, Aug. 
9, 1920. Wanakena (Ranger School), Aug. 12, 1920. 


Ceresa basalis Walker (Fig. 14, a and b). 


This is the most common species of the genus for the Adirondack 
region and is found in low ground on the grasses and annual 
plants., It is sufficiently abundant to be counted distinctly in- 
jurius for the plants on which its occurs. The species is northern 
in its distribution and, except for high land, shades out into about 
the latitude of the Adirondacks. Cranberry Lake, July 28, 
Aug,.1, 1917; Sept. 15, 1917; July 30;. 1920: Aug) 103i 
Wanakena, Aug. 1-7, 1917. Plains, Aug. 3, 1920. 


Fig. 14— Ceresa basalis Walk: a, adult; 6, nymph. 
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Carynota stupida (Walker) (Plate III). 


This is the most abundant species observed affecting on forest 
trees in the region and more detail is given in the section devoted 
to its life history. Cranberry Lake, July 28, 1918; nymphs abun- 
dant on birch, July 2-15, still present July 29, 1920; adults, 
July 18, Aug. 11, 1920. Wanakena, Aug. 1-7, 1917. 


Vig. 15,—Scars from egg deposition of Telamona on aspen. 
About natural size. Photo by Fivaz. 


Carynota marmorata (Say). 
Cranberry Lake, July 26, 1917. 


Telamona declivata Van Duzee (Figs. 15 and 16). 


This species. has been noted as quite common on willows and 
might be considered an economic species if the willows were of 
greater commercial value. Cranberry Lake, July 11; Aug. 4, 
1OTG. 


Telamona barbata Van Duzee (Fig. 17, a, b and c). 

The specimens referred to here agree closely with description 
by Van Duzee, except that the marking are more profuse. 
Telamona reclivata Fitch. 


Wanakena, Aug. 1-7, 1917. A single nymph which may very 
probably belong to this species was taken from poplar. 
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Telamona coryli Fitch. 
Wanakena, July 15 and Aug. 12, 1920; beaten from Corylus. 


Th 


sil Re Suda a PR 
PRU Ro ra 


Fig. 16.—Telamona declivata Fitch: a, adult (side view) ; 
b. Outline of nymphal skin; c, Outline of head from above. 


Publilia concava (Say). 
A common, often abundant species of wide range but not taken 
here except at the Plains, Aug. 3, 1920. 


Campylenchia latipes (Say). 

Cranberry Lake, Sept. 15, 1917, July and Aug., 1920. Plains, 
Aug. 3, 1920. Very common, especially where leguminous plants 
furnish appropriate food. 


Fig. 17.— Telamona barbata Van D.: a, adult (side view) ; 
b, Outline of nymph; ec, side view; d, outline of head from above. 


Enchenopa binotata (Say). 
Plains, Aug. 3, 1920. 


Microcentrus caryae (Fitch). 
Cranberry Lake, July 11, 1917. 
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Family CICADELLIDAE 


Agallia novella (Say). 


Taken especially in undergrowth of trails and along tote roads 
and probably feeds on quite a varied list of food plants. State 
Forest Camp, Barber Point, July 3, 1920. Adults, collected at the 
Plains, Aug. 3, 1920. 


Agallia 4-punctata Provancher. 


Much less common than the preceding species and probably 
somewhat limited as to food plants, occurring in woods near the 
trails. It has been recorded as common on cultivated crops but 
may be considered of practically no economic importance for this 
region. State Forest Camp, Barber Point (adults), July 3, 1920. 
Wanakena, Aug. 12, 1920. Plains, Aug. 3, 1920. 


Agallia oculata Van Duzee. 


A single specimen taken here appears to be distinctly identical 
with the form described as oculata, the common range of the 
species being south and into the tropical parts of the continent. 


Agallia sanguinolenta (Provancher). 


A common species where clover or other legumes occur. In 
other localities this species is of very distinct economic importance 
as it attacks cultivated crops, but in the Cranberry Lake region 
it is only found in the trails or tote roads where introduced grasses 
or clover furnish it a good basis. Most of the individuals cap- 
tured were rather small in size compared with the forms taken in 
other localities. Cranberry Lake in July and Aug., 1920. Plains, 
Aug. 3, 1920. Wanakena, Aug. 12, 1920. 


Idiocerus amabilis Ball (Plate I, Fig. c.) 


Quite common on willows, especially along Sucker Brook and 
in the East Flow on willows which overhang the water. Newly 
transformed adults are a brilliant yellow-green with golden luster. 
Head and pronotum brown with lighter marking; vertex solid 
green at sides, brown on central part except narrow whitish 
median stripe. The face for the upper part is like the vertex 
below the ocelli green. The antennae light green at base and 
the bristles dark; underneath, except for the mesothorax, brilliant 
green. The tarsi whitish with the spurs and claws black. Cran- 
berry Lake, July 18-24, 1920. Wanakena, Ranger School, July 15 
and Aug. 12, 1920. 


Idiocerus formosus Ball. 

Taken along stream and probably feeds on willows. Cranberry 
Lake, Aug. 3, 1920. 
Idiocerus pallidus Fitch. 


Common on various species of willow and one of the most 
abundant forms upon this plart. It is apparently pot capable of 
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living on other food plants so that its economic importance is re- 
stricted to the value of the willow. State Forest Camp, July 2. 
Grasse River, July 22, 1920. Wanakena, Aug. 12, 1920. 


Idiocerus suturalis Fitch (Plate I, Figs. a and b). 


Forest Camp, July 2, 1920. Grasse River, July 22, 1920. 
Wanakena, July 29 and Aug. 12, 1920. 


Idiocerus alternatus Fitch. 


Common on poplars and willows and one of the more abundant 
forms of the genus. This occurs over wide territory and in a num- 
ber of more or less distinct varieties. State Forest Camp, July 5, 
1920. Grasse River, July 22, 1920. 


Idiocerus subnitens Sanders and Delong. 


Numerous specimens, taken at Barber Point on willow, 1917, 
1919 and 1920. <A few specimens were also collected on poplar, but 
Salix seems to be the preferred food plant. The insect was de- 
seribed from Wisconsin. 


Idiocerus lachrymalis Fitch. 


The nymphs of this species were quite abundant on aspen early 
in July. The adults appear later in the season so that the species 
may be counted fairly common and as it is most abundant upon 
the aspen its injury may be considered as limited to the latter tree. 
The egg punctures in the twigs and smaller branches occasion large 
swellings and distortions and no doubt weaken the limbs so that 
they are easily broken. State Forest Camp, July 2, 1920. Grasse 
River, July 22, 1920. 


Idiocerus provancheri Van Duzee. 


While this species has been taken on plants away from bogs in 
other regions, all of our specimens here have been from bog plants 
and this seems to be its restricted habitat, the special plants on 
which it occurs being Viburnum or Cassandra. This species is not 
abundant but a number of specimens have been taken at different 
points. State Forest Camp, July 5, 1920. Grasse River, July 22, 
1920. Plains, Aug. 8, 1920. 


Macropsis viridis (Fitch). 

This is perhaps the most abundant of the genus and is found on 
almost every willow, that is, during the time they are in season, 
July and August. State Forest Camp, July, 1920. Grasse River, 
July 22, 1920. 

Macropsis sp. 

Cranberry Lake, 1920. 


Macropsis basalis (Van Duzee) (Plate I, Figs. e, f and g). 
This occurs in two distinet varieties (var. basalis), one in which 
the deep marking of the wings is limited to the base and the other 
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(var. fumipennis) there are either two distinct bars or the entire 
wing is dark smoky or brown. The two forms occur on the same 
trees (willows and aspen), and, in so far as could be noted, the 
varied specimens develop from identical larvae. Upon further 
rearing of the individual it would be desirable to confirm this point. 
They are so plentiful on aspen that they may be counted injurious. 
State Forest Camp, July 3, 1920. Grasse River, July 22, 1920. 
Wanakena, Aug. 12, 1920. 


Macropsis canadensis (Van Duzee) (Plate I, Fig. d). 


Taken on the willow, especially in the lower ground along region 
of lake or brook, but less abundant than some of the other species. 
Cranberry Lake and Barber Point, July 13, 1920. 


Oncopsis variabilis (Fitch) (Plate I, Figs. 7 and 7). 

This is an extremely variable species and occurs in several dif- 
ferent forms, the most abundant one being bright yellow with 
black strips along the claval suture. Its common food plant ap- 
pears to be yellow birch, also white birch, and it has been taken in 
dense woods as well as along the margins of thickets of the forest. 
State Forest Camp, Barbers Point, July, 1920. Grasse River, 
July 22, 1920. Wanakena, July 29, 1920. Plains, Aug. 3, 1920. 


Oncopsis sobrius (Walker). 


This species is evidently common on the yellow birch and while 
this may not be its only food plant, it would seem to be the common 
one. But the species is less abundant than in Maine and does not 
rank with one or two of the other species of the genus as a forest 
pest if we may judge by its occurrence during the present season. 
Cranberry Lake, June 30, 1919. 


Oncopsis cognatus (Van Duzee) (Plate I, Fig. h). 


Specimens placed here were collected at Wanakena, Aug. 1-7, 
1917. A number of other specimens collected at Barber Point 
from yellow birch, July 13-24, 1920, seem to agree structurally 
with this form but are quite uniformly cinnamon brown in color. 
They may constitute a variety or possibly a distinct species but it 
is desirable to have more biological data before multiplying species 
in this extremely variable genus. 


Oncopsis fitchi Van Duzee (Plate I, Figs. & and /). 


Very abundant on a variety of plant-hosts, especially birch, and 
apparently the most important species of the genus. Its attacks 
result in a drain upon the plants and egg punctures of this species 
are noted so abundantly on some trees as to become injurious. 
State Forest Camp, July 2, 1920. 


Oncopsis pruni (Provancher). 


Very few specimens have been referred to this species and these 
appear closely related to fitchi. Barber Point, July 17, 1920. 
2 
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Plate I. 


a, Idiocerus suturalis Fitch; b, Idiocerus suturalis — nymph; e, Idio- 
cerus amabilis Ball; d, Macropsis canadensis Van Duzee; e, Macropsis 
basalis — female; f, M. basalis—female genitalia; g, M. basalis — 
female; h, Onocopsis cognatus Van Duzee—female; i, Onocopsis 
variabilis Fitch — female; j, O. variabilis —female genitalia; k, Ono- 
copsis fitchi Van Duzee; 1, O. fitchi—nymph last instar. 


Oncopsis minor (Fitch). 


Apparently one of the common forms on yellow bireh but not 
easily separated from fitchi. Barber Point, July 9, 10, 13 and 
Aug. 2, 1920. 


Oncopsis nigrinasi (Fitch). 
State Forest Camp, Barber Point, July 5, 1920. 
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Oncometopia lateralis (Fabricius). 

This species has a very wide range, occurring from Canada to 
the southern U.S. and infesting a great variety of plants. It lives 
in a great variety of habitats. At Cranberry Lake it was taken in 
the Plains region of the low ground along streams and on the hill 
tops, but occurred in greatest abundance at the ‘‘ French Camp,”’ 
Wanakena (Aug. 12, nymphs and adults were taken in large num- 
bers). These were secured by sweeping grass and apparently the 
species was feeding in this location although possibly they may 
have developed on herbaceous plants in the immediate vicinity. 
Cranberry Lake, Sept. 15, 16, 1917; (nymphs and adults) July 28, 
1920. Nymph-Plains, Aug. 3, 1920, and one adult Aug. 12, 1920. 
Grasse River, July 22, 1920. Wanakena, Aug. 1-7, 1917. 


Cicadella gothica (Signoret). 

Abundant in woods and along road-sides or trails on various 
plants. Doubtless a common feeder on many shrubs and trees in 
the forest association. Young nymphs ebundant Aug. 6, Barber 
Point. Cranberry Lake, July 3, Aug. 5 and Sept. 15, 1917; 
July 2-14, 1920; (adults Aug. 1, 1917; (nymphs) July 15-31,1920. 
Wanakena, Aug. 12, 1920. Plains, Aug. 3, 1920 (nymphs and 
adult). 


Helochara communis Fitch 


Usually very abundant in low places on Juncus which is prob- 
ably its most common food-plant, although it may occur in other 
vegetation, especially in the adult stage. Cranberry Lake, Aug. 
10, 1917. Wanakena, Aug. 3, 1920. 


Graphocephala coccinea (Forst.). 


Abundant in low vegetation in woods, especially in moist fern 
covered areas. Probably a general feeder on the plants of this 
association. Cranberry Lake, Aug. 5, 1917 (adult). State Forest 
Camp, July 2-10 (nymphs), July 24 (adults), 1920. Buck Island, 
Aug. 9, 1920. Wanakena, Aug. 1-7, 1917; Aug. 12,1920. Wana- 
kena, July 29, 1920 (nymphs and adults). Plains, Aug. 3, 1920. 


Draeculacephala mollipes (Say). 


This very common and abundant species, which ranges all the 
way from Canada to Central America occurs on a variety of 
grasses but usually in dry or moderately moist locations. In the 
forest it is found along trails, tote-roads and streams. Cranberry 
Lake, July 2, 3, 6, 23 and 26, 1917; July 2, 1920. Grasse River, 
July 22, 1920. Plains, Aug. 3, 1920. Wanakena, Aug. 12, 1920. 


Draeculacephala manitobiana Ball. 


This species has been taken along with the preceding in swamp 
meadows but it was the most abundant in the large swamp meadow 
of the Grasse River where it occurred on Carex oligosperma which 
(it would seem) must be the food plant for the young as well as 
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the adults. Barber Point. Grasse River, July 22, 1920. Wana- 
kena, July 15; Aug. 12, 1920. Plains, Aug. 3, 1920. 


Draeculacephala noveboracensis (Fitch). 


Abundant in the swamp meadows both at Barber Point and 
Grasse River. Perhaps the most common of the species occurring 
in this habitat and feeding upon some of the coarse grasses as 
Calamagrostis. Such plants must furnish their food supply as 
the nymphs are taken in the same locations and in large numbers, 
both nymphs and adults being found during the latter part of 
July and early August. Cranberry Lake, July 26, 1917; July 14, 
1920 (nymphs and adults). Wanakena, Aug. 1-7, 1917; Aug. 12, 
1920. Grasse River, July 22, 1920. Plains, Aug. 3, 1920. 


Evacanthus acuminatus (Fabricius). 


Taken only in the forest and generally associated with ferns 
but this is not its probable host plant. Cranberry Lake, July 25. 
1917. Wanakena, Aug. 1-7, 1917; July 29, 1920. Adults, Plains, 


Aug. 8, 1920. 
Gypona octo-lineata (Say) (Fig. 18a, b, c, d and e). 

This species has very extensive distribution over the U. 8. and 
Canada and occurs in a number of varieties which have been 
designated under different names. The ones most common in this 
region are the typical variety with distinctly reticulate wings, 
while the less reticulate forms are found more commonly in bogs 
or distinctly moist locations. .A nymph taken on spruce with 


Fig. 18.— Gypona 8-lineata Say: a, adult; 6, female; c, male geni- 
talia; d and e, nymphs of later instars, probably 4th and 5th. 
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practically no other plants adjacent showed a striking resemblance 
to the color of the spruce leaves and also distinet marking of abdo- 
men, having two very distinct black stripes so arranged as to paral- 
lel the lines of the leaves upon which the insect would attach itself. 
The species in general evidently has a very wide range of food 
plants. Cranberry Lake, Aug. 1; July 24, 1917. Buck Island, 
Aug. 9, 1920 (adult and nymph). Wanakena, Aug. 1-7, 1917; 
July 29, 1920; Aug. 12, 1920. Grasse River, July 22, 1920. 
Plains, Aug. 3, 1920. 


Acucephalus nervosus (Schrank). 


An abundant species on meadow grasses but not common in the 
stations collected. In Maine, especially in the cultivated fields, 
it is so abundant as to be recognized as of distinct economic impor- 
tance. Cranberry Lake, Aug. 1, 6 and 11, 1917. Silver Brook, 
Grasse River, July 22, 1920. Wanakena, Aug. 12, 1920. 


Acucephalus albifrons (Linnaeus). 


Taken at Barber Point close to the Camp where timothy and 
other grasses furnish an abundant support. This species has been 
found to feed on the crown of timothy and it occurs commonly 
so far below the surface that it is seldom taken in ordinary sweep- 
ing. In cultivated fields it assumes very considerable importance. 
Cranberry Lake, Aug. 1, 1917; Aug. 6 and 9, 1920. Wanakena 
(French Camp), Aug. 12, 1920. 


Xestocephalus pulicarius Van Duzee. 
Wanakena (Bean Pond), Aug. 12, 1920. 


Xestocephalus nigrifrons Osborn. 
Wanakena (French Camp), Aug. 12, 1920. 


Parabolocratus viridis (Uhler). 
Wanakena, Aug. 12, 1920. 


Parabolocratus major Osborn. 


This species has been taken elsewhere upon Calamagrostic cana- 
densis and as this grass occurs in the swamp meadows where it 
has generally been taken, it is probable that this has furnished 
its food in this locality. None have been taken except in the 
marsh meadows or similar locations. Cranberry Lake and Barber 
Point, July 3, 1919 (adult); June 9, 1920 (nymph). Wanakena, 
Aug. 1-7, 1917; July 15, 1920. Silver Brook, July 22, 1920 
(adult). 


Mesamia vitellina (Fitch). 

This species has been one of the most frequent captures of the 
less common forms and has been taken in sweeping maple and 
other undergrowth so that it has seemed probable that maple may 
be at least one of its principal foodplants, Nymphs associated 
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with these adults, and which resemble very closely those of Tham- 
notettex kennicottr, were thought to be the young of this species; 
and it is possible that the nymphs of the two forms are quite 
similar. One such nymph was kept in a cage and fed on maple 
leaves for about four weeks but it did not mature. Wanakena, 
Aug. 1-7, 1917; Aug. 12, 1920. Ranger School, July 15, 1920 
(adult). Grasse River, July 22, 1920 (adult). Plains, Aug. 3, 
1920. 


Scaphoideus auronitens Provancher. 
Nymphs, Plains, Aug. 3, 1920. 


Scaphoideus scalaris Van Duzee. 


This is a very common species west but occurs quite rarely in 
this region, only one record having been made. Cranberry Lake, 
Auge Tony. 


Scaphoideus lobatus Van Duzee. 


Usually taken on grasses in open wood. Cranberry Lake, Aug. 1, 
AON. 


Scaphoideus productus Osborn. 


This appears to be about the most common species of the genus 
for this region, much more plentiful, if we can judge by our col- 
lection, than the following species which is the most abundant 
one for the country at large. Cranberry Lake and Barber Point, 
July 25, 28, 1917; Sept. 15, 1919. Wanakena, Aug. 1-7, 1917; 
Aug. 12, 1920; (nymphs) July 15 and Aug. 3, 1920. Bear Moun- . 
tain, Aug. 15, 1920. 


Scaphoideus immistus (Say). 


Taken very rarely, although it is by far the most common and 
generally distributed species of the genus in the U.S. It is taken 
on willows and grape and these are probably to be included among 
its host plants. Cranberry Lake, Aug. 5 and 10, 1917. 


Platymetopius acutus (Say). 


A common and very widely distributed species equally at home 
in open fields or forest, on low land or hill top, evidently having 
a great latitude of food plants. It is perhaps the most universally 
distributed of any species of leaf-hopper taken in this region, 
appearing in almost every sweeping for almost every habitat 
studied. Cranberry Lake, Barber Point, July and Aug., 1920. 
Wanakena, Aug. 12, 1920. 


Platymetopius acutus (Say) var. cinnamomeus Osborn. 

This variety appears to grade into the typical form, but nymphs 
which have been reared to this form seem to have a fairly distinet 
marking and, as such nymphs are most abundant in bogey loca- 
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tions and seldom taken in higher altitudes, it would appear that 
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there has been a fairly distinct separation of the form from the 
common stock. Cranberry Lake and Barber Point, July and Aug., 
1920. Wanakena, Aug. 12, 1920. 


Platymetopius caprescens Osborn. 


Found in open grass covered places, usually the drier spots. 
Wanakena (Plains), Aug. 3, 1920. 


Platymetopius magdalensis Provancher. 


Found in boggy places, especially in the blueberry association. 
Cranberry Lake, Aug. 10, 11, 1920. Wanakena, Aug. 12, 1920. 


Deltocephalus productus (Walker). 


The food plant of this species must be the grass occurring on 
the high ridges, as the species has been taken only in such locations 
and along the plains where similar habitat occurs. It is very 
rare, few specimens having been taken, but very likely if its 
particular food plant were known a larger number could be 
seeured. Cranberry Lake and Barber Point, Aug. 5, 1920. Plains, 
Aug. 3, 1920. (May be delector S. & D.) 


Deltocephalus delector Sanders and DeLong. 


Taken in company with D. productus on grasses growing on 
rather high ridges. Barber Point, Aug. 5, 1920. Plains, Aug. 3, 
1920. 


Deltocephalus configuratus Uhler. 


An abundant species in grasses and widely distributed through 
the northern U. 8. and Canada. Cranberry Lake and Barber 
Point, Aug. 1, 1917. Wanakena, Aug. 1-7, 1917; Aug. 12, 1920. 
Plains, Aug. 3, 1920. Ranger School, July 15, 1920. 


Deltocephalus acus Sanders and DeLong. 
Barber Point, Aug. 9, 1920. Plains, Aug. 3, 1920. 


Deltocephalus ocellaris (Fallen). 


This form which appears to be related to Deltocephalus sayi 
has been taken on grasses, on ‘‘ tote roads ’’’ and on the plains. 
It differs from D. sayi in being much broader, the head shorter 
and wider and especially by the ivory-yellow or whitish markings 
on the clavus. Cranberry Lake, Barber Point, July 18, 1920. 
Wanakena and Plains, Aug. 3, 1920. 


Deltocephalus sayi (Fitch). 


This species is common in both open grass land and shaded 
grassy patches of forest. It is parasitized by Dryinids which 
doubtless serve as a considerable check to the mu!tiplication of the 
species. Cranberry Lake, July 6 and Aug. 5, 1919; July 2-15, 
1920. Wanakena, July 15; Aug. 12, 1920; Aug. 1-7, 1917. Grasse 
River, July 22, 1920. Plains, Aug. 3, 1920. 
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Deltocephalus misellus Ball. 


This species has been taken in large numbers in a number of 
different localities and has apparently a rather wide range of food 
plants, although in Maine it was observed most abundantly upon 
the Canadian blue grass. It is subject to considerable variation 
in color, some of the forms being distinetly blackish while others 
are quite pallid. Cranberry Lake, July 2-39, 1920. Plains, 
Aug. 3, 1920. 


Deltocephalus apicatus Osborn. 


This species appears restricted here and elsewhere through the 
state by the host plant, Panicum hwachuchae. Cranberry Lake, 
Barber Point, Aug. 9, 1920. Wanakena, Aug. 12, 1920. 


Deltocephalus inimicus (Say). 


This species is one of the most injurious of the leaf-hoppers. 
Over cultivated meadows and pastures and throughout the dairy 
region it has a very considerable economic importance. While 
occurring on a large variety of grasses in the Cranberry Lake 
region, there is so little of the area devoted to agriculture that it 
may be considered of small importance. It is abundant in the 
grasses of the campus at the Summer Camp and Ranger School 
and in the forest around Wanakena, also in the Grasse River 
section. It is quite extensively parasitized, both nymphs and 
adults being noticed with parasites attached. Cranberry Lake, 
Barber Point, July 1, 1920. Wanakena, July 15, Aug. 12, 1920. 
Ranger School, July 15, 1920. Grasse River, July 22, 1920. 
Plains, Aug. 3, 1920. 


Deltocephalus abdominalis (Fabricius). 


A common grassland species. Cranberry Lake, July 26, 1917. 
Wanakena, Aug. 1-7, 1917; Aug. 12, 1920. Ranger School, 
July 15, 1920. Grasse River, July 22, 1920. Plains, Aug. 3; 
1920. 


Deltocephalus pascuellus (Fallen). 


Very common in grasslands and sufficiently abundant to be of 
distinct economic importance. Cranberry Lake, July 20, 1917. 
Wanakena, July 15 and 29, 1920; Aug. 12, 1920. Ranger School, 
July 15, 1920. 


Deltocephalus melsheimerii (Fitch). 


This species appears to be restricted for this area to a species 
of Bromus and occurred abundantly in the Plains, Aug. 3, 1920, 
and less commonly on Buck Island, Aug. 9, 1920, and the ‘‘ French 
Camp ”’ near Wanakena, Aug. 12, 1920. 


Deltocephalus striatus (L.) (—affinis G. & B.). 


This species is very much less common than in the cultivated 
parts of the country where it is an abundant species in pastures 
and meadows. Cranberry Lake, July 5, 1920. 
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Deltocephalus nominatus Sanders and DeLong. 


Cranberry Lake, July, 1920. Plains, Aug. 3, 1920. Wanakena, 
Aug. 12, 1920. 


Deltocephalus sylvestris Osborn and Ball. 


This has occurred as one of the most frequent species and in a 
variety of altitudes, but particularly in shaded or woodland grasses 
where it sometimes appears in very great abundance. It is quite 
extensively parasitized by dryinids. Cranberry Lake, July 28, 
1917; Aug. 1, 1920. Wanakena, Aug. 1-7, 1920. Ranger School, 
July, 15, Aug. 12, 1920. Grasse River, July 22, 1920. Plains, 
Aug. 3, 1920. 


Deltocephalus flavo-virens Gillette and Baker. 

Cranberry Lake, Sept. 10, 1917. Ranger School, July 15, 1920. 
Grasse River, July 22, 1920. Plains, Aug. 3, 1920. 
Deltocephalus nigriventer Sanders and DeLong. 

In nursery at the Ranger School and on fine grass near Wana- 
kena, July 15 and Aug. 12, 1920. 

Euscelis striolus (Fallen). 


This species is confined to the wet ground or boggy places 
adapted to certain coarse grasses to which the species seems 
restricted. Plains, Aug. 3, 1920. Barber Point, Aug., 1920. 


Euscelis extrusus (Van Duzee). 


Evidently prefers rather dry locations, rocky ridges or mounds 
where some grasses furnish its food supply. Cranberry Lake, 
Barber Point, July 20, 1917; July 28, 1919; July 3, 17, 1920. 
Wanakena, Aug. 1-7, 1917. Plains, Aug. 3, 1920. 


Euscelis deceptus Sanders and DeLong. 

New to New York list. Wanakena (Ranger School), Aug. 12, 
1920. 
Euscelis uhleri (Ball). 

A rather rare species in this locality and of little economic 
importance. Plains, Aug. 3, 1920. 
Euscelis anthracinus (Van Duzee). 


This very black species is by no means abundant but taken 
largely in low ground, the borders of bogs and in tote-roads. 
Evidently living upon the small grasses that have worked into the 
forest habitat. Cranberry Lake, Aug. 10, 1917; July 3, 1920. 
Wanakena, July and Aug., 1920. 


Euscelis arctostaphyli (Ball). 


Reported as occurring, but evidently not common in this locality. 
Plains, Aug. 3, 1920. 
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Euscelis humidus (Osborn). 


Apparently restricted entirely to the bog association and taken 
with the fine grasses which furnish its food support. Cranberry 
Lake, Barber Point, July, 1920. Wanakena, Aug. 12, 1920. 


Euscelis vaccinii (Van Duzee). 


Another bog species apparently restricted very closely to Cran- 
berry or possibly occurring on other plants of similar character. 
Barber Point, Aug., 1920. Plains, Aug. 3, 1920. 


Euscelis instabilis (Van Duzee). 


Common in boggy situations. Cranberry Lake, Aug. 5 and 10, 
1917. Wanakena, Aug. 1-7, 1917; Aug. 12, 1920. 


Euscelis angustatus (Osborn). 


In low ground on bog grasses and quite evidently limited to the 
bog association. Cranberry Lake, Barber Point, July and Aug., 
1920. Grasse River, July 22, 1920. 


Euscelis elongatus (Osborn). 


Apparently rare as only a very few specimens have been taken. 
Tt was described from Maine where it occured in similar boggy 
situations. Wanakena, Aug. 1-7, 1917. 


Euscelis comma (Van Duzee). 


Quite rare in this vicinity. Its food plant net noted but in Iowa 
it was taken on Elymus. Barber Point, July 5, 1920. Camp 
‘“ tote road ’’. Ranger School, July 15 and Aug. 12, 1920. Sev- 
eral specimens, including long and short winged females taken 
near Bean Pond in tote-road on low grass. Grasse River, July 22, 
1920. Plains, Aug. 3, 1920. 


Euscelis curtisii (Fitch). 


This species is common throughout a large range of the country 
from Canada to the Carolinas. It is usually found in woodland 
tracts, generally where there is some moisture. Specimens have 
been taken at the camp in July and Aug., 19?7 and 1920, also 
at various points in the higher ground around ihe Ranger School 
on Aug. 15, 1920, and at the top of Bear Mountain, Aug. 15, 1920, 
and upon other elevated crests. The species is of some economic 
importance. 


Phlepsius decorus Osborn and Ball. 


This species favors wet ground grasses but often taken on hill- 
sides around springs or in wet spots. A conspicuous instance is 
the taking of specimens on a high ridge in a very small patch of 
coarse grass and sedge at Cranberry Lake, Aug. 1, 1917; Aug. 5, 
1920. 


‘ 
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Phlepsius maculellus Osborn. 

This species which has been very rarely observed, was described 
from a single male specimen taken in Maine. A single specimen 
was taken in 1917 (Barber Point) and a few specimens the present 
season, Barber Point, Aug. 11, 1920, appear to be all that have 
been collected. It is restricted to boggy areas and lives on one of 
the fine grasses of the bog association. Barber Point, 1917; 
Aug. 11, 1920. Wanakena, Aug. 12, 1920. 


Phlepsius irroratus (Say). 


This species is a very common one throughout the country on 
cultivated grasses and in meadows generally, but appears to be 
rare in this region; the only specimens taken are from the Grasse 
River, July 22, 1920, where there was an invasion of blue grass 
and timothy. 


Phlepsius apertus Van Duzee. 


This species seems to replace the preceding one in the northern 
or woods regior as it is found very plentiful in Maine in loeations 
where irroratus would seem to be the natural member. It was taken 
along the tote-roads and in meadows and where these grasses have 
any value it may be considered of economic importance. Cran- 
berry Lake, Sept. 15, 1917; Aug., 1920. Wanakena, Aug. 12, 1920. 


Phlepsius fulvidorsum (Fitch). 

This is usually limited to the woodland associations but is taken 
in trails, roadways and on one occasion was taken at the Plains, 
Aug. 3, 1920, in a trail near open land but probably associated 
with nearby thickets. Barber Point, Aug. 1 and 18, 1917, and 
July, 1920. 


Phlepsius solidaginis (Walker). 
In this region the species has been taken only in the higher 
stations but in association with sedges and wet land grasses. In 


general it is found in swampy or wet land associations. Barber 
Point, Aug. 5, 1920. Wanakena (French Camp), Aug. 12, 1920. 


Thamnotettix kennicotti (Uhler). 


Both young and adult in this form have been frequentiy taken 
and while not absolutely sure as to all nymphs it seems to be one 
of the common species of the region. Cranberry Lake, Aug. 1, 
1917; Aug. and July 28, 1919; reared Aug. 8, 1920; nymph com- 
mon, Aug. 10, 1920. Wanakena, Aug. 1-7, 1917; Aug. 12, 1920. 


Thamnotettix cockerelli Ball. 


Heretofore recorded for Colorado and Maine. Swept at road- 
side probably from willow as its host plant in Maine was found 
to be Salix rostrata. The species is new to New York State list. 
Wanakena, Aug. 12, 1920. 
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Thamnotettix morsei Osborn. 


A single specimen of this species has been found and its associa- 
tion is not known. Barber Point, Aug. 3, 1917. 


Thamnotettix eburatus Van Duzee. 


Only one locality, east from Barber Point, Aug. 11, 1920, is 
noted for this species and it is evidently quite rare. Its food 
plant is evidently the sweet gale as no other plant has been recog- 
nized in connection with it. 


Thamnotettix belli (Uhler). 


This is a northern and western species and not heretofore 
recorded for New York State. It has been recognized as most - 
abundant in the Rocky Mountains. It occurs especially in wood- 
land on undergrowth and this is considered as its definite habitat. 
Cranberry Lake, Aug. 1, 1917. Wanakena, July 15, 1920. Grasse 
River, July 22, 1920. 


Thamnotettix belli var. brunneus Osborn. 

This variety was described from Maine and has the same general 
association as the preceding species but differs particularly in the 
coloration. Wanakena, Aug. 1-7, 1917. 


Thamnotettix waldanus Ball. 


This is an inhabitant of the deep woods and has been found only 
on undergrowth in a dense forest and must be considered as 
restricted to this association. It was taken Aug. 29, 1920, 
especially among ferns but where maple seedlings and some other 
plants were present and it was hard to be certain of food plant. 


Thamnotettix chlamydatus (Provancher) 


This species has usually been taken on ihe borders of thickets or 
forest and was found along a woodland roadway on underbrush 
but its food plant is not definitely known. Plains, Aug. 3, 1920. 


Thamnotettix pallidulus Osborn. 
Cranberry Lake, July 17, 1920. 


Thamnotettix cypraceus Osborn. 


Differs from the typical form in lacking the tawny stripes on 
head and pronotum. Plains, Aug. 3, 1920. 


Thamnotettix melanogaster (Provancher). 


This is a very common species throughout the eastern part of 
the U. S. and found in patches of sedge or swamp grasses. Sedges 
are probably the usual host plant. Cranberry Lake, Barber Point, 
July and Aug. Grasse River, July 22, 1920. 
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Thamnotettix ciliatus Osborn. 


Like other species of this group in the genus the species occurs 
in boggy places on sedge or coarse grasses. Jt is seldom taken 
but very likely occurs in abundance on a certain host plant at the 
proper season. Cranberry Lake (Hedgehog Pond), Aug. 11, 1920. 
Wanakena (Ranger School), Aug. 12, 1920. 


Thamnotettix decipiens Provancher. 

Common on marsh grass and sedges. The nymphs appear in 
late July and the adults in August and September, often in great 
abundance. Cranberry Lake, Aug. 1 and Sept. 15, 1917; July 30, 
1920 (nymphs); Aug. 11, 1920 (adults). Plains, Aug. 3, 1920 
(nymphs). Bear Mountain, Aug. 15, 1920. 


Thamnotettix smithi Van Duzee. 


This species seems to be much less abundant than m-2/anogaster 
to which it is closely related. It oceurs in low ground and in 
marsh upon grasses and sedges; it may be restricted to a certain 
species of food plant and consequenily not often ecolleeted. 


Thamnotettix placidus Osborn. 


Fairly common though not abundant on marsh grasses and 
sedges of swamp meadow. Cranberry Lake, Aug. 1, 1917; July 28, 
1919; July 30, 1920. Wanakena, Aug. 1-7, 1917. Plains, Aug. 3, 
1920. 


Chlorotettix unicolor (Fitch). 


This form has been taken at many different locations and may 
be considered as one of the important species of the region; its 
occurrence on grasses is sufficient to make it of economic impor- 
tance where these grasses have any value. Both voung and adults 
live upon the grasses of the swamp meadows and form one of the 
most conspicuous features of these associations. Cranberry Lake, 
July 24 and 28, 1919; Aug. 5 and Sept. 15, 1917. Wanakena, 
Aug. 1-7, 1917. . Plains, Aug. 3, 1920. Grasse River, July 22, 
1920. 


Chlorotettix Iusorius (Osborn and Ball). 

This species occurs in mixed grasses and sedges and so far as 
observed here prefers the higher locations but where there is con- 
siderable moisture and shade. It is too rare to be of economic 
importance. Sarber Poimt, Aug. 5, 1920. Bear Mountain, 
Auie.; 15, 1920; 


Cicadula variata (Fallén). 


Found only in wet shady woods on Impatiens biflora which is 
apparently its restricted host plant, at least for the nymphal stage. 
Cranberry Lake, Aug. 1, 1917; Aug. 10, 1920. ‘Wanakena, 
Aug. 1-7, 1917. 
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Cicadula 6-notata (I allén). 


This is one of the most widespread and abundant of the leaf- 
hoppers occurring throughout northern Europe and a large part 
of North America, feeding upon a great variety of grasses, includ- 
ing among the others oats and cereal crops. In cultivated areas 
the species has a very distinct economic importance. It has been 
found pretty plentiful on the wild grasses as well as blue grass 
and timothy of the camp sites and vicinity. Cranberry Lake, 
July 3 and 6, 1919; Aug. 1, 1917. Wanakena, Aug. 1-7,71919" 
July 15, 1920; Aug. 12, 1920. Plains, Aug..3, 1920: 


Cicadula pallida Osborn. 


Has been taken very infrequently and only in bog associations 
where sphagnum and other distinctly bog plants oceur. Cran- 
berry Take and Barber Point, Aug. 10, 1920. Wanakena, 
Aug. 1-7, 1917; Aug. 12, 1920. 


Cicadula slossoni Van Duzee. 


This species occurs in immense numbers and may be collected 
in boggy places. Wanakena and Ranger School, July 15; Aug. 12, 
1920: Plams) Aue. 3,°1920. 


Balclutha punctata (Thunberg). 

Cranberry Lake, July 3, 6 and 25, 1919; Aug. 5, 1917; June 9 
and July 23, 1920. Wanakena, Aug. 1-7, 1917: Aug. 12, 1920. 
Plains, Aug..3, 1920. 

Balclutha impicta Van Duzee. 

This is by no means as common as the preceding species and 
is distinguished from it simply by the absence ef spots. Wana- 
kena, Aug. 1-7, 1917. 

Alebra albostriella (Fallén). 

This oceasionally appears in large numbers on forest trees but 
has not been found abundant especially during the present season. 
Cranberry Lake, July 20, 1917. Wanakena, Aug. 1-7, 1917. 
Dicraneura cruentata Gillette. 

Wanakena, July 15, 1920. 


Dicraneura mali (Provancher). 

This is a meadow species, but it has not been found abundant 
in this region of Cranberry Lake. 
Dicraneura fieberi (Loew). 


Occasionally found in abundance on low-ground grasses and in 
some eases possibly sufficiently to be serious. Cranberry Lake, 
July Gs 19 -sAge A TOI. Plains: Awe) 3" 1920) 
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Empoasca smaragdula (Fallén). 


A common species in woodland, especially on poplars and wil- 
lows. Cranberry Lake and Barber Point, on poplar, July 3, 1920. 


Empoasca aureoviridis (Uhler). 


A very abundant form on willows and poplars, often so abun- 
dant that it must cause a considerable Inss in the growth of the 
plant. Cranberry Lake, July 6, 7, 1917; Aug. 4, 1919. Wanakena, 
Ane, 1-7, 1917. Plains, Aug. 3,. 1920. 


Empoasca atrolabes Gillette. 


A very abundant widely distributed species on Alder. Also 
taken on Corylus at Ranger School, July 15, 1920. Cranberry 
Lake and Barber Point, July 25, 1917; July 15-50, 1920. Wana- 
kena, Aug. 1-7, 1917. Plains, Aug. 3, 1920. 


Empoasca coccinea (Fitch). 


Very abundant on white pine and apparently lmited to this 
tree except as occasionally adults have been taken on other plants 
in the same vicinity. Evidently of economic importance. Cran- 
berry Lake, Aug. 8, 1917; July 8, 1919; July 8, 1920. Wanakena, 

July 29, 1920, on white pine in virgin forest. 


Empoasca flavescens (Fabricius). 


A very widely distributed species in Europe and U. S., especially 
through southern states. Our specimens were taken at Wanakena 
(Ranger School), Aug. 12, 1920, in sweeping brush along trail. 


Empoasca birdii Goding. 


Has been taken but rarely and its association has not been 
definitely placed. Cranberry Lake, July 5, 1917. 


Eupteryx vanduzei Gillette. 


Abundant on ferns, especially in shady woodland and a con- 
spicuous member of the deep woods association; it has not been 
observed in more open land. Wanakena, Aug. 1-7, 1917; July 29, 
1920 (deep woods on fern association). 


Eupteryx flavoscuta Gillette. 


Commonly taken by sweeping ferns either in low-land bogs or 
hill forest and deep woods, undoubtedly feeding on fern. Cran- 
berry Lake, July 20; Aug. 5, 1917; July 5, 1920. Plains, Aug. 3, 
1920. Wanakena, Aug. 1-7, 1917; July 29, 1920 (abundant in 
deep woods). 


Eupteryx nigra Osborn. 


This form has been merged as a variety under flavoscuta by 
MeAtee and there are fairly good connecting forms but it is pos- 
sible to find quite as complete intergradations with vanduze7; both 
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forms seem to have well marked differences in habitat but not in 
host plant. Wanakena, July 29, 1920, in deep wood on fern 
associations. 


Typhlocyba querci (Fitch). 

This species was described from oak, but it has a wide variety 
of host plants and in this region it must survive entirely on other 
species as the oaks are absent. It is sufficiently abundant to cause 
a definite drain upon the trees affected and does not seem to have 
any close limitations and habitat as it may be taken at various 
levels on birch and other trees. Cranberry Lake, July 25, 1917; 
July 10, 1920. Wanakena, Aug. 1-7, 1917; July 15, 29, 1920. 


Typhlocyba querci var. bifasciata Gillette and Baker. 

This variety, like the previous species, appears to have a wide 
range of food plants but has been noted as even more abundant 
than the species above. Cranberry Lake, Aug. 1, 1919; July 2, 
25, 1920 (adult); Aug. 18, 1920. Wanakena, Aug. 1-7, 1917. 


Typhlocyba Jethierryi Edwards. 

This has heen taken only twice and is probably quite rare. 
Cranberry Lake, Barber Point, Aug. 5, 1920. Wanakena, July 29, 
1920. One specimen (Wanakena), probably to be placed here, 
has distinct black dot on inner cross nervure. 


Typhlocyba tenerrima (Herrich-Scheffer). 

Very rare, as only a very few specimens have been found, but 
these have been collected in the woodland associations, generally 
where there is considerable moisture. Cranberry Lake, July 25, 
1917; July 12, 1920. Wanakena, Aug. 1-7, 1917. 


Typhlocyba rosae (Linnaeus). 


This is a very abundant species on roses throughout the country ; 
it occurs in this region on different forest trees but never in great 
abundance. The species is apparently capable of living in varied 
conditions although limited to thickets or woodlands where it has 
both shade and moisture. Barber Point, Aug. 13, 1920. Plains, 
Aug. 3, 1920. 


Typhlocyba comes var. comes (Say). 

Taken only rarely and then from trees along tote-roads. Barber 
Point, Aug. 5, 1920. 
Typhlocyba comes (Say) var. 

Cranberry Lake, July 18, 1917. 


Typhlocyba commissuralis. 
Cranberry Lake, July 30, 1920. 
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Typhlocyba obliqua (Say). 

This species has been taken from a variety of trees but the 
nymphal stage has been observed only on fire cherry, which may 
be considered as at least one of its host plants. It is hardly 
abundant enough to be counted of much importance. Cranberry 
Lake, Aug. 1, 1917. Wanakena, Aug. 1-7, 1917; Aug. 12, 1920. 
Plains, Aug. 3, 1920. 


Typhocyba obliqua var. noevus Gillette. 
Wanakena, Aug. 1-7, 1917. 


Typhocyba obliqua var. 
Cranberry Lake, June 9, 1920. 


Family FULGORIDAE 
Scolops sulcipes (Say). 
This is a common species in meadow associations of eastern 


United States but only one capture has been recorded for this 
region. The Plains, Aug. 25, 1920. 


Elidiptera slossoni Van Duzee. 


Breeds in dead (rotten) spruce and white pine; a more detailed 
account of this species is given under life history. Barber Point, 
1917. Proulx’s Lumber Camp, July 18, 1920. 


Cixius misellus Van Duzee (Fig. 19, b). 


Like the preceding species this insect occurs in the forest asso- 
ciations especially among conifers and its nymphal stages are 
probably associated with such trees. Cranberry Lake, Aug. 6, 
1917. Plains, Aug. 3, 1920. Wanakena (Ranger School), Aug. 
12, 1920. 


Y 
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Cixius pini Fitch (Fig. 19, a). 


Found among conifers especially spruce and usually in places 
where the spruce is bordered by boggy conditions. It seems prob- 
able that the larvae may be limited to some of the conifers for 
their support. Cranberry Lake, Aug. 2, 1917. Grasse River, 
July 22, 1917. Plains, Aug. 3, 1920. Ranger School, Aug. 12, 

1920. 


Bruchomorpha oculata Newman (Fig. 20, 0 and c). 


This appears to be the most abundant species of the genus for 
this region and was taken in greatest abundance on the campus 
of the Summer Camp. Cranberry Lake, July 29-30, 1920. 
Wanakena, Aug. 12, 1920. 


Fig. 20.— Bruchomorpha oculata Newman: a, adult; b, nymph; 
c. Otiocerus coquebertill Kirby — side view of adult. 


Aphelonema histrionica (Stal.). 


This has been taken most commonly in connection with the 
plants associated with the snowberry but probably the fine grasses 
of the bog association furnish its food supply. Cranberry Lake 
and Barber Point, Aug. 10, 1920. Wanakena, Aug. 12, 1920. 


Otiocerus coquerbertii Kirby. 


This appears to be quite rare in this region as only a very few 
specimens have been taken. Barber Point, July 20, 1917. Wana- 
kena, Aug. 12, 1920 (Fig: 20, a). 
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Laccocera vittipennis Van Duzee. 


This is a very common form in swampy regions and was taken in 
greatest abundance at the Plains in the areas where there has evi- 
dently been little change of conditions for a long lapse of time. 
The food plant is probably some of the fine grasses but no particu- 
lar species has been determined. Plains, Aug. 3, 1920. 
Stenocranus dorsalis (Fitch). 


Common to wide extent of eastern United States, but apparently 
much less common here than the following species. Barber Point, 
duly.25, 1917. 

Stenocranus felti Van Duzee. 

Common to the northern woodlands where open sedge-covered 
spots are found. Cranberry Plains, Aug. 3, 1920. 

Kelisia axialis Van Duzee. 

Usually rather rare and found on sedge in lowland or swampy 
places. Barber Point, Aug. 17, 1919; Aug. 13, 1920. 

Pissonotus dorsalis Van Duzee. 

Taken at lower levels in grassy places. Plains, Aug. 3, 1920. 
Barber Point, Aug. 1, 1917. 

Pissonotus ater Van Duzee. 

Barber Point, 1920. 


Liburniella ornata (Stal). 

This handsome little species was taken in small numbers in low 
grass lands. Cranberry Lake, July 5, 1920. Plains, Aug. 3, 1920. 
Liburnia pellucida Fabricius. 


A cosmopolitan species common to grass lands especially 1 in more 
humid localities, but taken only rarely in this region. Plains, 
Aug. 3, 1920. 


Liburnia puella Van Duzee. 


This is one of the smallest species of the group, but often occurs 
in large numbers. It is confined to grassy, moist locations. 
Barber Point, Aug. 6, 1920. 


Liburnia campestris Van Duzee. 


An abundant species of wide range and no doubt a source of 
loss in meadows and pastures. Cranberry Lake, June 9, 1920. 
Wanakena, Aug. 1-7, 1917. 


Liburnia lutulenta Van Duzee. 


A common widely distributed species. Barber Point and 
Wanakena, 1920. 
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Family APHIDIDAE 


This large and exceedingly important family has been given less 
attention than some of the other families, partly because the most 
important species have received extended investigation, partly due 
to the effort to clean up details of life history for some of the 
destructive but little known species in other families. No attempt 
has been made to collect the species occurring in the Cranberry 
Lake region. 

The group is of remarkable interest on account of its unusual 
mode of reproduction, its enormous rate of multiplication and the 
many puzzling phases of its attacks on different hosts, seasonal 
migrations, alternate hosts, ete., which cannot be taken up in detail 
within the limits of this paper. 

Ecologically, they may be characterized as uniformly plant 
feeders. Most of the species, practically all for this region, attack 
leaves, twigs or smaller branches. They multiply so rapidly and 
form such large colonies that the drain on the plant from the 
constant sucking of sap frequently results in wilting or withering 
of plant infested. Such species as the Pine chermes, Alder blight 


Fie. 21— Alder blight, Pemphigus tesselata: a, much en- 
larged; b, about natural size. Photo by Drake and Fivaz. 
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and Beech blight become very conspicuous on account of the forma- 
tion of great quantities of cottony or wooly covering, the waxy 
filaments being secreted by special wax-glands of the dorsal part 
of the body (mainly located on back of abdomen). 

One of the ecologic associations of special interest is found in 
the very frequent, almost universal, presence of ants attending the 
colonies of aphids, the ants utilizing the ‘‘honey dew’’ secretion 
from the aphids as food. The numerous predaceous and parasitic 
insects assisted by spiders and birds destroy immense numbers of 
plant lice and thus the enormous reproductive powers of the aphids 
are counterbalanced and kept down to such an extent that the 
plants on which they feed have some show of survival. 

Hormaphis papyraceae lives on willow birch and corresponds 
well with the description of gall by Oestlund. The galls consist 
of a distinctly corrugated structure between the leaf veins and con- 
tains numerous dark brown or black aphids. Callipterus betu- 
laecolens (alate individuals, and various sizes of nymphs and wing- 
less adults) were found in some of the galls occurring on yellow 
birch leaves, but more commonly entirely independent of the galls 
and evidently in the galls by accident. 


Family CHERMIDAE 


These interesting little insects form a quite conspicuous element 
in the insect fauna of the Cranberry Lake region, especially Psyllia 
floccosa, trimaculata on fire cherry, and carpinicola, apparently on 
numerous host plants, being taken in immense numbers. All the 
species are leaf feeders, living on the under surface of the leaves. 
The common gall making species occurring on hackberry trees are 
wanting here as the host plant does not oceur. 

A very striking feature is presented in the white cottony masses 
covering the bodies of the nymphs in P. floccosa on alder and 
P. 3-maculata on fire cherry. The latter form may be counted 
as destructive and merits a more detailed study of life history 
and ecology for economic reasons. 


Aphalara veaziei Patch. 
Cranberry Lake, July 5, 1920; June 9, 1920, 


Trioza nigrilla Crawford. 


This species is widely distributed and a fairly common species 
on willows. Cranberry Lake, Aug. 4, 1919. 


Psyllia striata (Patch.) 


IT refer here a very abundant species occurring commonly on 
yellow birch, but as adult found on a wide variety of plants. 
Nymphs with small floceulent covering have been noted on birch 
leaves, but I have not verified the connection. Evidently very 
close to carpinicola. Cranberry Lake, July 2-25, 1920. 
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Psyllia carpinicola (Crawford). 

The species occurs in great abundance and a great variety of 
trees, but was especially plentiful as adults on yellow birch, white 
pine and fire cherry. Barber Point and Cranberry Lake, July 8, 
14 and 28, 1919; July 8-25, 1920. 


Psyllia floccosa Patch. 

Cranberry Lake, Barber Point, Plains, Childwold and Ranger 
School in abundance on alder. Agrees with description of floccosa, 
especially in genitalia. No nymphs with flocculent covering seen 
on alder at camp, but these may have matured before my arrival. 
The Ranger School specimens were taken in alder clump on rocky 
hillside which was very moist during July and August, 1920. 


Psyllia 3-maculata Crawford (Figs. 42 and 48). 

A very abundant form on great variety of plants in adult stage. 
Nymphs, the flocculent form, are very abundant on Prunus 
pennsylvanica. The adults have more or less varying shades of 
yellow to red on thorax (trimaculata — see life history notes). 


HETEROPTERA IN THE VICINITY OF CRANBERRY LAKE 
By Caru J. DRAKE 


Family SCUTELLERIDAE 
Homaemus aeneifrons (Say) (Fig. 22, 0) 

This insect is the most common species of the Scutelleroidea 
occurring in the vicinity of Cranberry Lake. Nymphs and adults 
have been taken during June, July, August and September, but 
most of the immature forms attain the adult state before Sep- 
tember. The species is quite generally distributed, but it is by far 
more abundant in the ae canalarer of low marshy meadows and 
swamps. Van Duzee (/. c., p. 548) states that the insect is very 
generally distributed oe common in the Adirondacks where there 
were low, marshy spots with carices intermixed with swampy 
grasses. He took an adult upon a species of Scripus on the sum- 
mit of Cobble Hill. 

This scutellerid is quite variable in both size and color. The 
color varies from pale yellow or dull to quite dark or blackish 
forms. The dull or glossy or pale color-forms are often more or 
less variegated with fuscous or black, thus giving the insect a 
marbled appearance. The size ranges from 6.5 mm. to 9.5 mm. 
in length. 

Eurygaster alternatus (Say). 

Four specimens, taken at Wanakena and Barber Point near a 
grassy bog in an old burn. Osborn collected a specimen while 
sweeping in the Grasse River Bog. 


or 
or 
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Family CYDNIDAE 


Thyreocoris ater (Amyot and Serville). 
Two specimens: Barber Point and Wanakena, July, 1920. 


Thyreocoris pulicarius (Germar). 


One specimen, taken on grass, July 30, at Wanakena in an old 
burn. 


Sehirus cinctus (Palisot de Beauvois) (Fig. 22, a). 

Barber Point, Wanakena and the Plains. This insect is not 
uncommon and feeds upon weeds growing in small open areas. 
Specimens have been collected during June, July, August and 
September. 


. 
‘ 


Fig. 22.— a, Homaemus q@eneiforns (Say); 6, Sehirus cinctus P. B. 


Family PENTATOMIDAE 


Sciocoris micrephthalmus Flor. 

Eight specimens, taken during July and August while sweep- 
ing grasses and rank weeds at Barber Point and Wanakena. I 
have very carefully collated the specimens with a male and female 
in the late Puton’s collection (from Paris Museum) and find the 
American specimens identical with European examples determined 
by the late Puton. This seems to be the only record for New York 
State. The insect has been recorded for Ontario, New Hampshire, 
Maine, Michigan and Minnesota. 


Peribalus limbolarius Stal. 
One example, collected at the Plains, July, 1920. 
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Chlorochora uhleri Stal. 


Crataegus Hill at Barber Point and Plains during August, 1920. 
This is not a common species in the vicinity of Cranberry Lake. 


Mormidea lugens (Fabricius). 

Common: Barber Point, Wanakena and the Plains during 
July, August, and September, 1917, 1919, and 1920. Numerous 
specimens were observed breeding and feeding on maullein, 
Verbascum Thapsus Linn. at the Forestry Camp. Many examples 
were also collected while sweeping various herbaceous plants. 


Euschistus euschistoides (Vollenhoven). 


Barber Point, Wanakena, Plains and Conifer. This insect 
seems to be a general feeder upon many herbaceous plants and 
sometimes on birch, beech and poplar trees. It hibernates in the 
adult state. The eggs are frequently parasitized by a small 
hymenopterous parasite. 


Euschistus tristigmus (Say). 

This is the most common pentatomid in the vicinity of Cran- 
berry Lake and is found during the entire summer. It is a gen- 
eral feeder upon herbaceous plants and also frequently breeds on 
trees (white and yellow birch, ironwood, poplar, beech and maple). 
Adults and nymphs have also been collected on the blossoms of 
wild spiraea (Spiraea lalifolia Borkh.). Several adults were 
taken bearing tachinid eggs, but the parasite failed to develop in 
the laboratory. Hymenopterous parasites have reared from its 
eggs. 


Euschistus variolarius (Polisot de Beauvois). 


Wanakena and Barber Point, July and August, 1919 and 1920. 
Not common. 


Coenus delius (Say). 


One adult and several large nymphs were collected while sweep- 
Ing grasses and weeds in a semi-marshy place near a small stream 
in the Plains during the last week of July, 1920. 


Neottiglossa undata (Say). 

Common: Barber Point, Wanakena, Conifer and the Plains 
during June, July and August, 1920. It is found on herbaceous 
plants. 

Cosmopepla bimaculata (Thomas). 

Common on weeds and rank vegetation. Adults and nymphs 
were noted at various times during the summer feeding on mullein. 
Thyanta custator (Fabricius). 


An adult and several nymphs were collected at the Plains, 
Crataegus Hill and Barber Point, 1920. 
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Banasa dimidiata (Say). 

Very common: Barber Point, Wanakena, Plains, Crataeyus 
Hill, and Conifer. Adults and nymphs have been found on yellow 
bireh, beech and also on various herbaceous plants. The eggs are 
frequently parasitized by a small hymenopterous parasite. 


Meadorus lateralis (Say) (Fig. 23, b). 

This is largely a tree-inhabiting species. Specimens have been 
observed depositing eggs on yellow birch and beech at Barber 
Point during June, July, and August. The winter is spent in 
the adult state. My records indicate two generations a year dur- 
ing the summers of 1919 and 1920. 

Nymphs and adults were taken in the tops of large yellow birch 
trees (felled for catkins while studying the insects affecting re- 
production of yellow birch) in the vicinity of Barber Point during 
July, August and September, 1920, by Mr. Eric Johnson and the 
writer. In some very tall trees many nymphs, representing three 
or four instars, and adults were feeding on the leaves and catkins. 
Adults were also reared from eggs and nymphs (taken from the 
tree tops) on catkins placed in glass breeding cages in the in- 
sectary. M. lateralis, although sometimes taken while sweeping 
herbaceous plants, is primarily a tree-inhabiting species. It also 
breeds on white birch and beech trees. 


‘ 


Fig. 23.— a, Aradus quadrilineatus Say; b, Meadorus lateralis (Say). 
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Elasmotethus cruciatus (Say). 
Barber Point and Wanakena, August, 1917, 1919, and 1920. 


Elasmostethus atricornis (Van Duzee). 
Barber Point, August, 1920. 


Mineus strigipes (Herrich-Schaeffer). 


Four examples, collected at Barber Point, July 19 are) 26, 1920, 
and one specimen at Wanakena, August 1, 1917. 


Perillus circumcinctus Stal. 


Two examples, Wanakena, July 30, 1917, and two specimens at 
Barber Point, August, 1920. 


Perillus exaptus Say, var. d Van Duzee. 

A single specimen of this variety was taken while sweeping rank 
vegetation near a small stream in a semi-aquatie place in the 
Plains, August, 1920. Van Duzee lists var. d. from Colorado and 
Washington. The typical form is a widely distributed species, 
extending from Vancouver to Quebee and southward to Colorado, 
New Mexico and New Jersey (fide Van Duzee). 


Podisus serieventris Uhler. 

Abundant: Barber Point, Plains, Wanakena, Floating Island, 
Buck Island and Conifer, June, July, August and September, 
1, 1939 ang 1920) 


Podisus modestus (Dallas). 


Common: Barber Point, Wanakena and Plains, June, July, 
August and September, 1917, 1919 and 1920. 


Podisus placidus Uhler. 
Several specimens: Barber Point, Plains and Wanakena, June, 
July and August, 1917, 1919 and 1920. 


Podisus maculiventris (Say). 


Barber Point and Wanakena, 1917, 1919 and 1920. Osborn 
found a specimen on yellow birch feeding upon a frog-hopper, 
Clastoptera obtusa (Say) and the writer took a specimen on a 
willow tree with its beak impaled in a lampyrid beetle. 


Family COREIDAE 


Protentor belfragei Haglund (Fig. 24, a). 

This specimen seems to be, more or less locally distributed in 
small, grassy areas, but frequently abundant in these habitats. 
Wanakena (on an open grassy hill side at ‘‘French Camps’’), 
Barber Point and Plains, July, August and September, 1917, 
1919 and 1920. This is the most common ecoreid taken in the 
vicinity of Cranberry Lake, 
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Fig. 24.—a, Protentor belfragei Haglund; 6, Lygaeus kalmii var. 
angustomarginatus Parsh. 


Alydus eurinus (Say). 

Two specimens: Barber Point and Wanakena, July, 1919 and 
1920. 
Alydus conspersus Montadon. 

Several specimens: Barber Point, Wanakena and Plains, 1917, 
1919 and 1920. 


Corizus crassicornis (Linnaeus). 
Numerous specimens: Barber Point, Wanakena and the Plains 
during July and August, 1917, 1919, and 1920. 


Corizus lateralis (Say). 
Two specimens, collected at Barber Point, July 1, 1920. 


Family ARADIDAE 


Aradus quadrilineatus Say (Fig. 23, a). 


Several specimens: Two adults and a few nymphs, represent- 
ing three instars, were found under the bark of a decaying beech 
log at Barber Point during July by Osborn; one specimen between 
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the crevices of the bark of a recently felled yellow birch tree, 
Barber Point, August, 1919; Mr. Fivaz took two specimens on the 
window of the insectary, June 27, 1920. 


Aradus robustus Uhler. 
One specimen, taken on a yellow birch log, July 19, 1919. 


Aradus ornatus Say. 

One specimen, collected on the window of the insectary, July 20, 
1920. 
Aradus similis Say. 

Common, Barber Point and Wanakena. This insect breeds in 
the crevices of the bark of dead spruce and hemlock. Eggs, 


nymphs and adults were taken during the summers of 1917, 1919 
and 1920. 


Aradus similis centriguttatus Bergroth. 


Taken with the typical form on spruce and hemlock, Barber 
Point, 1920. 


Aradus tuberculifer Kirby. 


Barber Point, July 24, 1917; taken about noon as the insect 
happened to alight on the side of a tent. 


Aradus lugubris Fallen. 

Several specimens, taken on the windows of the insectary during 
July, 1919 and 1920. One specimen collected on a yellow bireh 
log at Barber Point, June 25, 1919. 

Aradus lugubris var. nigricornis Reuter. 


Taken with the typical form on the windows of the insectary at 
Barber Point. 


Aradus abbas Bergroth. 
Barber Point, June 17 and July 26, 1919; collected on a tent 
at camp. 


Aradus proboscideus Walker. 


Three adults and many nymphs, taken in the erevices and 
beneath the bark of an old dead spruce tree at Barber Point (in 
Beaver Meadow), July 9, 1917. 


Aradua niger Stal. 

Several specimens collected by Mr. Hide and the writer on a 
pine log at Barber Point, July 10, 1917. 
Aneurus inconstans Uhler. 


Barber Point, June and July, 1919. One specimen was found 
on an old yellow birch log, near the Beaver Meadows, June 26, 
1919, 
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Aneurus simplex Uhler. 

Many specimens, taken at Barber Point beneath the loose bark 
of a small dead beech tree, July 20, 1917. Fivaz found a specimen 
on a spruce log, at Barber Point, July 22, 1920. Numerous speci- 
mens were taken on the windows of the insectary at various times 
(of the days) during the summer of 1920. 


Family NEIDIDAE 
Neides muticus (Say). 


Several examples, taken at Wanakena, Barber Point and Plains 
during July and August, 1917, 1919 and 1920. 


Family LYGAEIDAE 


Lygaeus kalmii Stal subsp. angustomarginatus Parshley 
(Fig. 24, b). 

Common on the ground at Barber Point during July and 
August, 1919 and 1920. <A couple of specimens were also collected 
at Wanakena, August, 1920 (fide Parshley). 


Ortholomus longiceps (Stal). 

Very common in open areas on rank grasses and weeds at the 
Plains and on Big Floating island during July and August, 1920. 
Several specimens: Wanakena, July and August, 1917. 


Nysius thymi (Wolff). 
Common: Wanakena, Barber Point and the Plains, June, July 
and August, 1919 and 1920. 


Nysius ericae (Schilling). 


Common: Barber Point and Wanakena, July and August, 
1917, 1919 and 1920. 


Ischnorrhynchus geminatus (Say) (Plate 11, Fig. g). 


Very abundant, especially in swampy and marshy areas; Barber 
Point, Wanakena, Conifer Plains and ‘‘Big Floating island.’’ 
Numerous specimens were also found during July and August, 
1919, on the tops of large yellow birch trees. Specimens were 
bred from both yellow and white birch catkins in breeding stages 
during July, August and September, 1919, by Mr. Erie Johnson 
and the writer. 


Cymus luridus Stal. 
Barber Point and Wanakena during July, 1917. 


Cymus angustatus Stal. 

Very abundant during June, July and August, 1917, 1919 and 
1920, at Barber Point, Wanakena and the Plains. The insect was 
collected by sweeping grasses and herbaceous plants. 
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Cymus discors Horvath. 


Common during the entire summer: Barber Point, Wanakena, 
Plains and Conifer. Most of the specimens were taken in open 
areas on rank vegetation and in swampy places. A few specimens 
were collected on Salix spp. 


Plate II. 


a, Tetraphleps osborni, n. sp.; b, Anthocoris ? sp. 7? ¢, Asthenidea 
temnostethoides Reut.; d, Triphleps insidiusus Say; e, Anthocoris 
borealis Dall.; f, A. borealis, last instar; g, Ischnoshynchus gemt- 
natus Say; h, Eremocoris ferus (Say). 
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Geocoris bullatus (Say). 
Barber Point, July, 1917. 


Geocoris uliginosus (Say). 

Several specimens, collected in open areas at the Plains, July, 
1920. 
Geocoris uliginosus lateralis Fieber. 

Wanakena, August 12, 1920, in the ‘‘old burn’’ back of the 
Ranger School. 
Phylegas abbreviatus (Uhler). 

Four specimens, taken at the Plains, August 2, 1920. 


Oedancala dorsalis (Say). 
Wanakena, July, 1917, sweeping weeds and grasses. 


Crophius disconotus (Say). 

Numerous specimens, sweeping rank vegetation in open areas 
at the Plains, August, 1920. 
Myodochus serripes Oliver. 

Wanakena, July, 1917. 


Ligyrocoris diffusus (Uhler). 

Very common in open areas: Barber Point, Plains, Wanakena 
and Conifer during the summers of 1917, i919 and 1920. 
Ligyrocoris contractus (Say). 

This insect, like L. diffusuws Uhl., could always be found on 
herbaceous plants in open areas at Barber Point, Plains, Conifer 
and Wanakena. 

Perigenes constrictus (Say). 
One specimen, collected at the Plains, August 29, 1920. 


Antillocoris pallidus (Uhler). 
One specimen, Wanakena, Aug. 1-7, 1917. 


Stygnocoris rusticus Fallén. 
Two specimens, Barber Point, August 1, 1917. 


Eremocoris ferus (Say) (Plate 11, Fig. h). 


Four specimens on yellow birch, Barber Point, July 21, 1919. 
One specimen, July, 1917, beneath the loose bark of a balsam 
stump at Wanakena. The latter specimen had just moulted and 
was not fully colored at the time of capture. Two specimens were 
taken at Conifer (September, 1917) beneath the loose bark of an 
old yellow birch stump by Mr. Johnson and the writer. 
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Family PIESMIDAE 
Piesma Cinerea Say. 


One example, taken ‘‘in flight,’’ Barber Point, July, 1919, at 
noon in the mess hall, by Mr. Marquardt. 


Family TINGITIDAE 


Corythucha pergandei Heidemann. 

Common on alder, taken at Barber Point, Plains and Wanakena 
during the entire summer. ‘This species spends the winter in the 
adult state; there are two generations a year in the Adirondacks. 
Corythucha bellula Gibson. 

Common on alder, but not taken in the same association with 
heidemannt. Barber Point and Wanakena, June, July and 
August, 1917, 1919 and 1920. 

Corythucha marmorata Ubhler. 
Not common, swept from weeds at Barber Point, July, 1920. 


Corythucha mollicula Osborn and Drake (Fig. 25, ¢ and d). 


Common on various species of willow, but not as abundant as 
elegans Drake. Barber Point, Plains, Conifer and Wanakena dur- 
ing the entire summer. This insect also hibernates during the 


Fig. 25—a and b (lateral view of hood and medina carina), 
Corythucha elegans Drake; c and d (lateral view of hood and 
median carina), Corythucha mollicula O. & D. 
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Fig. 26.— Eggs of Corythucha elegans. Photo by Drake. 


winter in the mature state. Salicis Osborn and Drake and cana- 
densis Parshley are synonyms of this species. It is very variable 
in size and somewhat in color. 
Corythucha elegans Drake (Fig. 25, a and b; Fig. 26, eggs). 
Taken on Salix spp. at Barber Point, Wanakena, Plains and 
Conifer. This species and the following, C. pallipes Parshley, are 
by far the most abundant species of Heteroptera living in the 
vicinity of Cranberry Lake. It is not uncommon to find the leaves 
of badly infested trees greatly discolored and almost entirely 
destroyed by their feeding punctures. Elegans also hibernates 
in the adult state. The nymphal stages are represented by five 
instars and there are two. generations a year at Barber Point. The 
eggs are laid in irregular rows on the ventral side of the leaves 
along either or both sides of the principal veins. The nymphs 
feed in clusters during the early stages. Occasionally the species 
breeds on poplars, Populus tremuloides Michx. and Populus 
grandidentata Michx. A few seedings of the large-tooth poplar 
were very badly infested during the past summer, 1920, at Barber 
Point, but willow seems to be the preferred food-plant. Antho- 
coris borealis and the larvae of a lace-wing fly. Chrysopa sp. 
were observed preying upon this insect in the field. 


Corythucha pallipes Parshley (Plate IV, Fig. 44). 

This insect is usually found in immense number on yellow 
birch in the vicinity of Cranberry Lake. It also breeds on white 
birch, beech, 1ronwood and oceasionally on mountain ash and hard 
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and soft maple. C. betulae Drake and C. cyrta Parshley are 
synonyms of this species. The life history of pallipes is diseussed 
in another paper in this bulletin. 


Galeatus peckhami Ashmead (Plate V).* 


About 200 specimens, taken upon aster, Aster macrophyllus, 
and boneset, Hupatorium sp. at Barber Point (summit of Cratae- 
gus Hill) during the last week of July and August, 1920, by Dr. 
Osborn and the writer. The life history of this insect is also dis- 
cussed in another paper herein. 


Melanorhopala clavata Stal. 


Several specimens, taken near a small stream on tall weeds at 
the Plains during the latter part of August, 1920. 


Family REDUVIIDAE 
Reduvius personatus (Linnaeus). 


One specimen, collected at Indian Mountain House, near Barber 
Point, by Mr. Leland Slater, 1920. 


Sinea diadema (Fabricius). 


Common: June, July, August and September at Barber Point, 
Wanakena, Conifer, Childwold and the Plains, 1917, 1919 and 
1920. 


Family CIMICIDAE 


Cimex lectularius (Linnaeus). 


This pest is sometimes very common in old houses, hotels and 
lumber camps. Its ability to undergo long fasts frequently 
enables the insect to maintain itself in camps and dwellings not 
inhabited during the entire year. It is sometimes a serious pest 
in lumber camps in the vicinity of Cranberry Lake, the crevices 
between the logs offering a very favorable hiding and breeding 
place. While riding on the train between Conifer and Cranberry 
Village the writer found a specimen crawling about on a seat in 
the day coach. 


Family ANTHOCORIDAE 


Asthenidea temnostethoides Reuter (Plate II; c, adult). 
Two specimens, collected at Barber Point, Sept. 16, 1917, and 


August 5, 1920. Van Duzee gives its habitat as [Illinois (fide 
Barber). 


Anthocoris borealis Dallas (Plate II; e, adult, and f, nymph in 
last instar). 


This preditor is a common in eastern United States and Canada. 
My records indicate that it is primarily a tree-inhabiting species 
and preys largely upon leaf-feeding insects. It shows a decided 
preference for deciduous leaf-destroying insects and seems to be 


* See footnote, p. 105. 
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by far most common on willow. Many adults and nymphs, repre- 
senting three or four instars, were collected on Salix spp. during 
the summers of 1917, 1919 and 1920. Adults have been observed 
in the field with their beaks impaled in Corythucha elegans Drake, 
C. mollicula O. & D. and C. pallipes Parshley. The writer has 
also found the insect in the egg-galleries of several bark beetles 
(Ohio Journal Science, Vol. XXI, pp. 201-206, 1921), but it 
does not seem to breed or normally live there. Field observations 
during the summers of 1919 and 1920 show only one generation 
a year, the first adults beginning to emerge about the middle of 
July. Only the larger nymphs and adults were collected during 
the latter part of the summers. 


so. (Elates tl) 0.) 


This peculiar and very Hh Stee insect was only taken in 
the nymphal stages. ‘It lives lar cely in the burrows of bark and 
ambrosia beetles or in the crevices and beneath the scales of the 
bark of coniferous trees, particularly spruce. It is rarely found 
in the galleries of Jpidae in hardwoods. Specimens (Drake, Ohio 
Journal of Science, Vol. X XI, pp. 201-206, 1921) have been found 
in the burrows of Polygraphus rufipennis Kirby, Dryocoetes piceae 
Hopkins, Dryocoetes americana Hopkins, Orthotomicus caelatus 
Kiehlr., Zrypodendron bivittatum Kirby, Ips pint Say, Pityogenes 
hopkinsi Swaine, Trypodendron betulae Swaine, Anisandrus 
obesus Le Conte and Xyloterinus politus Say. Four distinct 
nymphal stages were found in the burrows of Polygr aphus rufipen- 
nis, Dryocoetes americana and Orthotomicus caelatus in spruce 
logs that had been felled during the previous winter (1919). Only 
very young nymphs, probably the second and third instar were 
found during the latter part of May and forepart of June; later 
in the summer only the large nymphs were collected. Nymphs, 
probably in the last two instars, were placed in breeding eages at 
Barber Point and then carried to Syracuse about the first of 
September. ‘These specimens were fed small insects, but they all 
died before they reached the mature state. Records seem to indi- 
cate that the adult state is probably found during the late fall. 
Numerous specimens taken in the field about the first of September, 
1920, were mostly in the last instar. The insect is undoubtedly 
an important enemy of both bark and ambrosia beetles, also other 
small and very young larvae of wood-destroying insects. In the 
breeding cages the nymphs readily feed upon small larvae and 
insects, also upon dead larvae and dead insects. 


Anthocoris 


Tetraphleps osborni n. sp. (Plate II; @). 


Head, thorax and abdomen dark piceous and shining. Abdomen 
beneath dark piceous sometimes slightly tinged with reddish brown, 
the pubescence sparse and grayish. Hemelytra brown or dark 
brown, with greater part of embolium and cuneus hghter; mem- 
brane smoky, usually with pale streaks following the nervures. 
Pubescence fine, slightly curled, pale. Antennae dark brown, the 
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second segment lighter; third and fourth segments subequal in 
length; second segment equal to the first and third conjoined, the 
first shghtly more than half the length of the third. Legs with 
basal portion of femora and tarsi dark brown to nearly black, the 
rest lighter. 

Pronotum with explanate-margins narrow, distinctly and roundly 
emarginate on the posterior border, distinctly and transversely 
rugulose on the collum and basal portion, a smooth somewhat 
crescent-shaped area just back of the collum, the pubescence gray- 
ish, fine and mostly prostrate. Rostrum reaching between the 
middle ecoxae: Head quite sparsely pubescent, its length distinetly 
longer than its width (diameter through eyes). Male gental 
claspers curved. Length 3.2 —3.45 mm.; width 1.15 —1.27 mm. 

Numerous specimens, taken on white pine trees, at Barber Point, 
Wanakena and the Plains during July, August and September, 
1917, 1919 and 1920. The male is a little more slender than the 
female. This insect seems to feed largely upon the leaf-feeding in- 
sects of conifers, particularly white pine, Pinus strobus. Nymphs 
and adults could be found at all times during the summer upon the 
pine trees but only larger nymphs and adults during the latter 
part of the season. There is only one generation a year. The 
insect has been bred from the burrows of Cryptorhynchus lapathi 
by the writer (1. ¢., p. 203). I am indebted to Dr. H. M. Parshley 
for kindly comparing this insect with his types of T. concolor and 
T. americana. 


Triphleps insidiosus (Say) (Plate II; @). 

This is a common species in the family. It is a grass- and an 
herb-inhabiting insect, especially common in open grassy areas. 
It is also predaceous and adults have been reported as feeding 
upon eggs as well as nymphs and adults of other insects. Barber 
Point, Wanakena, Conifer, and Plains, June, July, August and 
September, 1917, 1919 and 1920. 


Family MESOVELIIDAE 


Mesovelia mulsanti White. 

Common, collected at Bean Pond, Cranberry Lake, and other 
small ponds and lakes in the vicinity of camp. It prefers quiet 
waters containing an abundance of aquatic plants. Both apterous 
and macropterous forms were taken, the wingless individuals being 
the most numerous. Its life history and habits have been described 
by Hungerford (1. ¢., pp. 101-105). 


Family NABIDAE 
Pagasa fusca (Stein). 


Barber Point, July and August, 1919. 


Nabis subcoleoptratus Kirby. 


June, July and August, 1917, 1919, and 1920, collected at Wana- 
kena, Barber Point, Conifer and Plains. This preditor ocenrs 
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mostly in the wingless forms and feeds largely upon the insects 
living on herbaceous plants. One alate individual was taken by 
the writer on some semiaquatice plants in the Plains. 


Nabis limbatus Dahlbom (Fig. 27, a). 
This insect is especially abundant upon rank vegetation growing 


in Swamps, bogs and semiaquatie places. June, July, August and 
September at the Plains, Barber Point, Wanakena and Conifer. 
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Fig. 27.— 4, Nabis limbatus Dahl; b, Nabis refusculus Reuter. 


Nabis ferus (Linnaeus). 


Common, but never taken in large numbers like the preceding 
or two following species. This insect prefers open grassy areas 
and feeds largely upon grass-destroying insects. Osborn states 
that it is an important enemy of the Meadow Plant-bug, Miris 
dolobrata, in Maine. Barber Point, Wanakena and Plains, 1919 
and 1920. 


Nabis roseipennis Reuter. 

Very common (long- and short-winged forms) at Barber Point, 
Plains, Conifer and Wanakena during June, July, August and 
September, 1917, 1919 and 1920. Roseipennis inhabits the deep 
woods, lumbered tracts, and ‘‘ burns ’’ but seems to prefer more 
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or less open areas along trails and tote-roads. It feeds almost 
entirely upon grass- and herb-inhabiting insects. 


Nabis rufusculus Reuter (Fig. 27, b). 


Barber Point, Conifer, Plains and Wanakena, summers of 1917, 
1919 and 1920. This species, like the preceding, is very common 
(both long- and short-winged forms) in the vicinity of Cranberry 
Lake and lives in a great variety of habitats, but seems to be more 
at home in the somewhat open areas along the trails and tote-roads. 
Numerous specimens were also collected on huckleberry bushes in 
bogs at Barber Point and Wanakena. In the latter habitat it was 
also taken with N. limbatus. Eggs of rufusculus were observed 
in the stems of asters (Aster macrophyllus) on crest of Crataegus 
Hill, Barber Point, 1920, by the writer. These asters were badly 
infested by aphids, a tingid and a small mirid. Rufusculus and 
the other species of nabids listed above are preéminently wander- 
ing, grass- or herb- or very low shrub-inhabiting species and preys 
upon the insects found on these plants. They are rarely taken, 
and perhaps never breed, upon tall shrubs or trees. 


Family MIRIDAE 
Collaria meilleurii Provancher. 

Very common, especially in small open areas upon rank vegeta- 
tion. Barber Point, Wanakena, Plains and Conifer during the 
latter part of June, July, August and September. 

Collaria oculata (Reuter). 

Barber Point, Plains and Wanakena, taken in company with 
C. meileuru, but not in such large numbers. 

Miris dolobrata (Linnaeus). 

Very abundant in open dry grassy areas, especially along the 
trails in the old burned over areas. Barber Point, Wanakena and 
Plains during June, July and August. The winter is spent in the 
egg stage and the young nymphs are often very numerous on 
grasses, especially timothy, in the forepart of June. The life his- 
tory and habits of this insect, commonly called the ‘‘meadow plant- 
bug,’’ has been published by Osborn in Journ. Agr. Research, 
Vol. XV, No. 3, pp. 172-201. 

Stenodema trispinosum Reuter. 

Barber Point, Wanakena, Plains and Conifer, June, July and 
August. At Barber Point this insect was quite common on tall 
grasses and weeds along the trails and in the Beaver meadow. 
Stenodema vicinum (Provancher). 

Barber Point, Wanakena, Plains and Conifer, collected in com- 
pany with S. trispinosum and T. ruficornis. 

Trigonotylus ruficornis (Geoffroy). 
Several specimens, taken at Barber Point, Plains and Wanakena. 
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Trigonotylus pulcher Reuter. 
Barber Point, July 20, 1917. 


Teratocoris paludum Sahlberg. 
This palaearctic species was collected by Osborn in the Grasse 
River Bog, near Conifer, July 22, 1920. 
Platytylellus insitivus (Say). 
Barber Point, July, 1920. 
Platytylellus rubrovittatus (Stal). 


Several specimens, taken during July and August in the Beaver 
Meadow and bog at Barber Point. 


Platytylellus sp. 

Barber Point, July 5 and 13, 1920. 
Platytylellus nigricollis Reuter. 

Barber Point and Conifer, July and August, 1920. 
Neurocolpus nubilus Say. 

Barber Point, July, 1920. 


Mimoceps gracilis Ubhler. 
Sweeping weeds at Barber Point amd the Plains in July. 


Fig. 28a, Phytocoris lasiomerus Reuter; b, Macrotylus sex- 
guttatus Prov. 
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Phytocoris lasiomerus Reuter (Fig. 28, @). 

Barber Point, Plains and Wanakena, July and August. Speci- 
mens were taken on Salix and also by sweeping weeds at Barber 
Point. 

Phytocoris pallidicornis Reuter. 

Barber Point, Plains and Wanakena. 


Phytocoris cortitectus Knight. 
A male, taken at Barber Point, July 20, 1921. 


Phytocoris eximius Reuter. 
Wanakena, August 12, 1920. 


Phytocoris salicis Knight. 

On Salix, Barber Point, August 12, 1920, and Wanakena, 
July 24; on yellow birch, in the burned over tract at Barber Point, 
July 24, 1920. 

Phytocoris erectus Van Duzee. 

Wanakena, August 12, 1920. 


Phytocoris fulvus Knight. 

Common on white pine during July and August at Barber Point 
and Wanakena. 
Adelphocoris rapidus Say. 

Very common on numerous herbaceous plants, especially in open 
areas. The insect is found throughout the greater part of the 
United States and Southern Canada, often becoming a rather 
serious pest upon a number of cultivated plants. Barber Point, 
Wanakena, Conifer and Plains during the entire summer. A 
female, taken at the Plains, August 25, has a black head like some 
of the western varieties. 

Stenotus binotatus (Fabricius). 

Several specimens, taken at Barber Point, Wanakena, Conifer 
and Plains during July and August. 
Garganus fusiformis (Say). 

Barber Point, July ‘and August, 1920-1921. 


Poeciloscytus unifasciatus (Fabricius). 
Barber Point and Wanakena, July, 1917 and 1920. 


Poeciloscytus venaticus Uhler. 


Very common along the trails and tote-roads in the burns at 
Barber Point and Wanakena during the entire summer. 


Horcias dislocatus (Say). 
Barber Point, July, 1920. 
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Horcias dislocatus affinis (Reuter). 

Sweeping grasses and weeds at Wanakena, August 1-7, 1917, 
and Barber Point, August 12, 1920. 
Horcias dislocatus limbatellus (Walker). 

Taken along the old tote-road in the burned over track, Wana- 
kena, August 1-7, 1917. 
Peocilocapsus lineatus (Fabricius). 


Common in open areas during the summers of 1917, 1919 and 
1920. Barber Point, Wanakena and Plains. Specimens have been 
taken on the blossoms of wild spiraea, Spiraea latifolia Borkh. 
in the old burn, beaver meadow and eut-over areas at Barber Point. 


Capsus ater (Linnaeus). 


Very abundant on grasses and weeds in open places along the 
tote-roads and trails. Barber Point, Wanakena and Plains dur- 
ing the summers of 1917, 1919 and 1920. 


Coccobaphes sanguinarius Uhler. 

Several specimens, collected at Barber Point, Wanakena and 
Plains. Most of the specimens at Barber Point were found on 
striped maple and mountain ash. 

Lygidea rubecula (Uhler). 

Several examples, Barber Point, July and August, 1919 and 
1920. 

Lygidea rubecula obscura Reuter. 


Many nymphs and adults on Salix spp. Barber Point, Wana- 
kena, and Plains, July and August, 1917, 1919 and 1920. 


Platylygus luridus (Reuter). 
Barber Point and Wanakena during the later part of June, July 


and August. The insect was found breeding on white pine at 
Barber Point. 


Lygus pratensis oblineatus Say. 


Barber Point, Plains and Wanakena, 1917, 1918, 1920. This 
insect is very common and feeds on a great variety of plants. 


Lygus vanduzeei Knight. 


Very common, taken at Barber Point, Plains and Wanakena, 
1917, 1919 and 1920. This species hibernates in the adult state 
and breeds largely on golden rod. Adults have been found feed- 
ing on the blossoms of Spiraea at Barber Point. 


Lygus vanduzeei rubroclarus Knight. 


Common at Barber Point, Plains and Wanakena duing the sum- 
mers of 1917, 1919 and 1920. This species is also common on the 
blossoms of spiraea and meadow rue. Adults have been taken 
on Salix spp. and golden rod. 
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Lygus plagiatus Uhler. 
Sweeping weeds along the old tote-roads and trails at Barber 
Point and Wanakena during June, July and August. 


Lygus pabulinus (Linnaeus). . 

Wanakena, Plains and Barber Point during June, July and 
August. The insect lives in cool moist places and Knight 
(1. ¢., p. 597) records the species breeding on touch-me-not, Impa- 
tiens biflora. The winter is spent in the adult state in Finland. 
Knight states that Crosby found a female hibernating beneath 
the bark of a tree in November in Cayuga county, and he also 
believes that it is quite probable that the species also passes the 
winter in the egg stage in the dried stems of the host plant. 


Lygus approximatus Stal. 

Wanakena and Barber Point, July and August, 1917. Knight 
took many adults on Salidago macrophylla near the summit of 
Whiteface Mountain, New York. 


Lygus fagi Knight. t 

Breeds on yellow birch and beech. Barber Point, July and 
August, 1920. It prefers cool, shady locations and the eggs hatch 
in early spring. Adults were also found on maple at Barber 
Point. - 


Lygus atritylus Knight. 

A very common insect on Salix spp. in moist, shady situations. 
Nymphs were very abundant on willow during May and early 
June and the adults and larger nymphs during the latter part of 
June, July and forepart of August. Barber Point and Wanakena, 
1919 and 1920. 


Lygus alni Knight. 

Barber Point and Wanakena. Breeds on alder (Alnus incana), 
yellow birch (Betula lutea). Adults have also been swept from 
Salix spp. Winter is spent in the egg stage and adults are found 
during the latter part of June, July and August. 


Lygus parshleyi Knight. 
Barber Point, July 23, 1917. 


Lygus communis Knight. 
Barber Point, July and August, 1917. 


Lygus belfragii Reuter. 

Barber Point and Wanakena, July and August, 1917 and 1920, 
on mountain ash (Acer spicatum) and striped maple (Acer penn- 
sylvamcum). Knight records the insect upon viburnum aceri- 
folium, Cornus alternifolia, Conium maculatum and also Acer 
spicatum. 
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Lygus hirticulus Van Duzee (Fig. 29, b). 

Breeds on beech and yellow birch. Common. Barber Point, 
Plains and Wanakena during June, July and August. The winter 
fo) y oJ 
is passed in the ege stage and only young nymphs were observed 
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Fig. 29.— a, Deraeocoris borealis Van D.; b, Lygus hirticulus Van D. 


in early spring. Knight records the species from chestnut, beech 
and woodbine in New York. 
Lygus canadensis Knight. 


Breeds on hazelnut, Corylus rostrata Ait., taken near the old 
‘‘French Camps’’ at Wanakena, July and August, 1917 and 1920. 
This is the first record for New York State. 


Lygus ostryae Knight. 
On ironwood (Ostrya virginiana), Barber Point, July 5, 1920. 


Neoborus amoenus (Reuter). 
Barber Point, July, collected on white ash, Frarinus americana. 


Neoborus pubescens Knight (Fig. 30, a). 


Very abundant on white ash seedlings and saplings in the 
vicinity of Crataegus Hill at Barber Point during June, July and 
August, 1919 and 1920. This insect lives in shady places and 
feeds almost entirely on the very young trees. It occurs in large 
numbers and the leaves are greatly discolered from feeding pune- 
tures. On the upper surface of the leaves the feeding marks show 
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Fig. 30.— a. Mecomma gilvipes Stal; b, Neoborus pubescens Knight. 


up as small, conspicuous whitish areas (frequently very many 
spots close together) and on the under side they are of a yellowish 
or brownish color and much less prominent. 


Deraeocoris nebulosus (Uhler). 
Barber Point, July 19, 1920. Plains, July 25, 1920. 


Deraeocoris borealis (Van Duzee) (Fie. 29, a). 
tao) y 


Several specimens, collected at Barber Point during July and 
August, on beech yellow and white birch, Salix pp., maple and 
alder. This insect is largely predaceous and feeds upon plant lice. 
It also sucks up the droppings of ‘‘honey dew’’ of the aphids. 
On yellow birch we found it living in the woolly aphid, colonies, 
that cause the curled or wrinkled leaves. Its color greatly resem- 
bles that of the woolly aphids during its nymphal instars. Osborn 
took an adult feeding on a large nymph of a cercopid, Closliptera 
obtusa, on yellow birch at Barber Point. 


Deraeocoris pinicola Knight. 


Very common on white pine, Pinus strobus, at Barber Point, 
during June, July and August, 1919 and 1920. Specimens are 
also at hand from Conifer, Plains and Wanakena. The latter 
specimens were probably swept from larch and spruce. 


‘ 
Deraeocoris laricicola Knight. 
Taken on larch, Grasse River Bog, by Osborn. 
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Deraeocoris fasciolus Knight. 
Wanakena, July 1-7, 1917, Barber Point, July 26, 1920. 


Monalocoris filicis (Linnaeus). 

Barber Point, Plains, and Wanakena, June, July and August, 
1919 and 1920. 

Hyaliodes vitripennis (Say). 

Several specimens. Barber Point, Wanakena and Plains during 
June, July and August. Adults were swept from yellow bireh and 
beech at Barber Point. 

Dicyphus agilis (Uhler). 

Sweeping ferns. Barber Point and Wanakena, July and August, 
1917 and 1920. 

Dicyphus famelicus Uhler. 

Barber Point, August 1, 1917. 


Dicyphus vestitus Uhler. 

Sweeping ferns in shady places at Barber Point and Wanakena, 
July and August, 1917, 1919 and 1920. Specimens are also at 
hand from Conifer and Wanakena. 

Macrolophus separatus (Uhler). 
One female, taken at Wanakena, July 15, 1920. 


Labops hirtus Knight. 

Numerous short-winged and a few long-winged forms, taken on 
grasses and weeds at Barber Point, Wanakena, Plains and Conifer 
during June, July and August, 1917, 1919 and 1920. 
Strongylocoris stygicus (Say). 

Many specimens swept from grasses and weeds in small open 
areas. Barber Point, Wanakena and Pleins during June, July 
and August. 

Pilophorus amoenus Uhler (Fig. 31, a, b and ec). 

Collected on. Salix spp., yellow birch, beech, maple, and white 
pine, also sweeping herbaceous plants. This is common during 
June, July and August and is probably predaceous. 
Ceratocapsus modestus (Uhler). 

Wanakena, August 1-7. 1917. 


Ceratocapsus pumilis (Uhler). 

Barber Point, Plains and Wanakena, July and August, 1917 and 
1920. Specimens were swept from willow and grasses at Barber 
Point. 


Fig. 31— Pilophorus amocnus Uhler: a, adult; b and c, nymphs. 


Lopidea media (Say). 

Very common. Barber Point, Wanakena, Plains and Conifer. 
Specimens were taken on Salix, maple, blossoms of spiraea, and 
also by Sweeping various grasses and weeds at Barber Point. 
Diaphnidia pellucida Uhler. 

On Salix spp., beech and yellow birch at Barber Point, July and 
August, 1917 and 1920. Breeding on hazelnut, Corylus rostrata. 
Wanakena, June, July and August, 1917, 1919 and 1920. 
Diaphnidia provancheri (Borque). 

On beech and yellow birch. Barber Point, August, 1920. 


Diaphnidia capitata Van Duzee. 

Beech and yellow birch. Barber Point, June and July, 1919 
and 1920. Very common and breeds on hazelnut in company with 
D. pellucida at Wanakena during June, July and August, 1917. 
1919 and 1920. 

Reuteria irrorata (Say). 

Cranberry Lake, August, 1917. 
Orthotylus viridis Van Duzee. 

Barber Point, July, 1920. 


Orthotylus translucens Tucker? 
On yellow birch. Barber Point, July 24, 1920. 


Heteroptera of Cranberry Lake Region 79 


Orthotylus dorsalis (Provancher). 

Commen and breeds on Salix spp. Barber Point, Plains and 
Wanakena, July and August, 1917, 1919 and 1920. 
Orthotylus catulus Van Duzee. 

Wanakena, August 1-7, 1917. 


IInacora malina (Uhler). 


Barber Point, Wanakena and Plains. Very common during the 
summers of 1917, 1919 and 1920. 


Mecomma gilvipes (Stal) (Fig. 30, a, female). 

Common in somewhat shaded, moist areas upon rank vegetation. 
Barber Point, Wanakena and Plains during June, July and 
August. 

Macrotylus sexguttatus (Provaneher) (Fig. 28, D). 

Barber Point, Wanakena and Plains during June, July and 
August. The insect was found breeding on aster, Aster acumina- 
tus, at Barber Point, during July and August, 1920. 

Lopus decolor (Fallen). 

Common. Barber Point, Wanakena, Conifer, and Plains during 
July and August. 

Psallus n. sp. 

Several specimens, taken at Wanakena, Plains and Barber Point 
during July and August, 1920. 


Rhinocapsus vanduzeei Uhler. 

Very common on rank vegetation along the trails at Barber 
Point, Wanakena and Plains during June, July and August. 
Plagiognathus politus Uhler. 

Barber Point, Plains and Wanakena during July and August. 


Plagiognathus annulutus Ubhler. 
Barber Point during July and August, 1920. 


Plagiognathus fuscosus Provancher. 
On yellow birch. Barber Point, August, 1920. 


Plagiognathus chrysanthemi (Wolff). 


Several specimens, taken while sweeping weeds in the old burn 
near the Ranger School, Wanakena, July 15, 1920. 


Plagiognathus fraternus Uhler. 

Conifer, Barber Point and Wanakena during July and August, 
1920. 
Plagiognathus sp. I. 

Wanakena and Barber Point, July, 1920. 
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Plagiognathus sp. II. 
Wanakena and Barber Point, July and August. 


Plagiognathus sp. III. 


Wanakena and Barber Point, July. Knight will discuss this 
species and the two forms above when he publishes on the genus 
Plagiognathus. 


Chlamydatus pulicarius (Fallen). 
Barber Point, August, 1919. 


Family GERRIDAE 
Gerris remigis Say. 


Common, only apterous forms being seen or captured. This 
insect lives in the coves of Cranberry take, Oswegatchie River, 
and it often congregates in large numbers in pools or slow-moving 
parts of streams. It spends the winter in the mature state. 


Gerris marginatus Say. 


Common. Taken on Cranberry Lake, Oswegatchie River and 
Bean Pond. This species is a lacustrine and fluviatile insect, but 
seems to prefer quiet waters. 


Gerris argenticollis Parshley. 


Taken in the coves of Cranberry Lake with marginalus and 
bwenoi. 


Gerris buenoi Kirkaldy. 


This is by far the most abundant species of the smaller forms 
of the genus living in the vicinity of Cranberry Lake. Its habits 
and haunts are quite similar to that of &. marginatus. 


Gerris rufoscutellatus (Latreille). 


Very common. Barber Point, Wanakent, Plains, and Conifer. 
This insect hibernates over winter in the mature form and _ is 
among the first of the water-striders to appear in early spring. 
The eges are deposited just beneath the surface film of the water 
upon floating leaves of aquatic plants, small sticks and other 
objects in the water. They hateh in about ten days or two weeks. 
In an aquarium the first adults appeared thirty-four days from 
the time of hatching, but most of the specimens required several 
days longer to reach the adult state. Like the other members of 
the genus rufoscutellatus is predaceous and feeds upon small 
insects, and insects that happen to fall in the water and are 
drowned. Field observations indicate two generations a year in 
the Adirondacks. 
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Fig. 32— Ranatra americana Mont. Drawn by J. D. Smith, 


Metrobates hesperius Uhler. 

Very common on Cranberry Lake and the Oswegatchie River. 
Only the apterous form was observed. It is usually taken in com- 
pany with the two following species. 
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Trepobates pictus (Herrich-Scheffer). 

This species and Rheumatobates rileyi congregate by the thou- 
sands upon Cranberry Lake and Oswegatchie River. It is very 
variable in color and size, and occurs almost entirely in the apte- 
rous form. One deilated specimen is at hand. 

Rheumatobates rileyi Bergroth. 


This insect is represented by many color variations, but there 
does not seem to be any distinct color variety. 


Family VELIDAE 


Microvelia borealis Bueno. 

Several specimens, taken at Barber Point. 
Microvelia buenoi Drake. 

Common, collected in Bean Pond (type locality) and in the 
beaver meadow at Barber Point. It lives near the shore in quiet 
waters. 

Microvelia americana Uhler. 

This species is not very common and lives near the shore of 
streams, lakes and ponds. Barber Point, Plains and Wanakena. 
Rhagovelia obesa Uhler. 

Occurs in the eddies of Sucker Brook at Barber Point. 


Family SALDIDAE 


Pentacora ligata (Say). 
Common on stones jutting out of the water in Sueker Brook 
In Open sunny places at Barber Point. 
Salda coriacea Uhler. 
Proulx’s Camp near Barber Point, July 22, 1920. 
Saldula major (Provancher). 
Very common along small streams near Proulx’s Camp. 


Saldula confluenta (Say) (Fig. 33, a). 
Taken on a floating log near Barber Point and along a small 
fo) to) fo] 
stream at Proulx’s Camp. 
Saldula orbiculata (Uhler). 


Several specimens, taken along a small stream near Proulx’s 
Camp. I have also taken this insect on small ponds upon floating 
aquatie plants several feet from the shore. 


Saldula interstitalis (Say). 
Very common at Barber Point, Wanakena and Proulx’s Camp. 
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Fie. 33.—a, Saldula confluenta Say; 6, Pentacora ligata (Say). 
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Saldula pallipes (Fabricius). 


Common, collected along the shore of Cranberry Lake, Bean 
Pond and Proulx’s Camp. 


Saldula separata (Uhler). 


Common along a small stream in the vicinity of Proulx’s Camp. 


Saldula reperta (Uhler). 


Taken along a small stream in the vicinity of Proulx’s Camp. 


Micranthia humilis (Say). 


Common near the shore of Cranberry Lake, Wanakena and 
Proulx’s Camp. The small stream in the cut-over tract in the 
vicinity of Proulx’s Camp offer the most favorable haunts and 
breeding places for the Saldidae. There are numerous small open 
sunny and somewhat moist places and many semiaquatie Diptera 
and other insects that furnish an abundant food supply. In fact 
there were many specimens of the Saldidae, both nymphs and 
adults, living near this small stream. 
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Family NOTONECTiDAE 


Notonecta undulata Say. 


Very common, taken in a stagnant pool formed by floating logs 
at Barber Point and Bean Pond during July, 1917, 1919 and 1920. 


Fig. 34.— Belostoma fluminea Say. Male bearing eggs much 
enlarged. Photo by Drake. 
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Notonecta variabilis Fieber. 
Bean Pond and Beaver Meadow, July and August. 


Notonecta insulata Kirby. 
Two examples from Bean Pond, July, 1919. 


Buenoa margaritacea Bueno. 
Many specimens from Bean Pond, 1917, 1918, 1919 and 1920. 


Fig. 35.— Benacus griseus (Say): a, dorsal view; b, ventral view. Photoby Drake. 


Family NEPIDAE 
Ranatra americana Montadon (Fig. 32). 


Nymphs and adults, collected during July in Bean Pond and 
coves of Cranberry Lake. In Cranberry Lake the specimens were 
taken near the shore among a lot of smaJjl sticks and other debris. 


Family BELOSTOMIDAE 


Benacus griseus (Say) (Mig. 35). 


Not common, collected in Bean Pond and coves of Cranberry 
Lake near Barber Point. 
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Belostoma fluminea Say (Fig. 34, male and eges). 
Bean Pond and Cranberry Lake near Barber Point. A specimen 
from Columbus, Ohio, is photographed. 
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Fig. 36.— Belostoma fluminea: a, dorsal view; 
b, ventral view. 
Family CORIXIDAE 

Callicorixa praeusta (Fieber). 

A long series from Bean Pond, Beaver Meadow and coves of 
Cranberry Lake. 
Palmacorixa buenoi Abbott. 

Cranberry Lake near Barber Point. 
Artocorixa scabara Abbott. 

Two specimens from Bean Pond, Wanakena. 


Arctocorixa compressa Abbott. 
Taken in Cranberry Lake near Barber Point. 


LIFE HISTORY NOTES ON CRANBERRY LAKE 
HOMOPTERA i 


By HERBERT OsSBorN 


In connection with studies of the ecology of the Homoptera of 
the Cranberry Lake region it was possible to secure a number of 
records on the development of some of the species and, while these 
do not cover as long a period of the year as would be desirable 
fer all purposes, the fact that for many species the summer months 
include the main events in the life cycle seems to warrant the 
publication of the records even if less complete than would be 
desired. From the author’s standpoint this appears the more 
desirable because there is little probability that circumstances will 
permit him to work at periods necessary to complete the annual 
life cycles and the facts given here may serve as a basis to facilitate 
further studies. Also it is believed that the facts gained may 
serve for such appreciation of the injurious phases of the insect 
as to encourage working out practical measures for control. In 
some instances, if not all, the determination of certain fragments 
of the life history appears to supply a biological basis for the 
development of preventive or remedial measures which may be of 
service in the protection or conservation of the forest resources. 


BIRCH TREE-HOPPER 
Carynota stupida Walker 


This species (Plate III) often oceurs in large numbers on yellow 
birch, but its presence would scarcely be suspected since the insect 
is so perfectly protected by form and color that it is hardly 
possible to see them even when their position has been noted. 

The nymphs occur almost invariably in the axils of small twigs, 
mostly on branches of one year’s growth, the head pressed closely 
against the base of the twig, the body lying flat and lengthwise 
on the branch, the tail usually toward the tip of the branch 
(Fig. k, Plate II1). Here they remain apparently immovable 
for long periods of time, the food supply being drawn doubtless 
from the cambium of the growing twig. They are very commonly 
attended by ants, so far as observed all of one species (Formica 
sanguinea Latr. sub. sp. rubicunda Emery*) ; and by far the easiest 
way to locate the nymphs is to look for the ants and note the 
nymphs which they are attending. The nymphs appear absolutely 
oblivious to the movements of the ants, although the frequent 
rubbing and ‘‘ caressing ’’ which they receive would seem to be 
sufficient to disturb them. The nymphs, however, appear to be 
very difficult to disturb, seeming to be glued to the twig, and only 


* Identified by Dr. M. W. Wheeler, Harvard University. 
[87] 


PLATE III 
Birch Tree-hopper, Carynota stupida Walk. 


dorsal view of adult. 
lateral view of adult. 
female. 

adult on twig. 

male genitalia. 
female genitalia. 


egg puncture scars showing eggs and an egg 


i and 7, nymphal stages. 
nymph feeding upon twig. 
scar on twig resulting from egg deposition. 


ereatly enlarged. 
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forcible action will ordinarily dislodge them. The adults are 
almost equally difficult to move (possibly the basis for Walker’s 
name stupida), no doubt having become fully adapted to depend- 
ence on their protective features to escape enemies. The human 
enemy is, of course, an entirely negligible factor in the immense 
solitudes of the great birch forests and especially in the tree tops, 
but the prying eyes of insectivorous birds may well be deceived 
by the perfection of the resemblance displayed. 

The attraction for the ants lies in the liquid discharge from 
the anus, no doubt comparable to the ‘‘ honey dew ’’ of aphids, 
and the constaney of the association would indicate that the ants 
make a large use of this food supply during the period of life of 
the tree-hoppers. When aphids are also present the same ants 
appear to visit either aphid or tree-hopper. 

The species was first described by Walker from specimens 
received from Canada (?) but with no description of early stages. 
Later descriptions by Butler, Provancher and Goding, none of 


Fig. 37.— Yellow birch twigs showing ego-punctures (two, three 
and four years old) of Carynota stupida Walk. Photo by Fivaz. 
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which go into details of the life history or habits, have evidently 
been based on limited material appearing in collections. 

It is not at all strange that specimens have been rare since the 
species is adapted to life in a manner which precludes its frequent 
collection. In the primitive forest or on all larger trees the insect 
occurs probably only on the outer part of branches in the upper 
part of the tree, or at least far from easy capture by the entomolo- 
cist. Only the fortunate occurrence of numerous young yellow 
birch trees in a cut-over and burned tract at the State Forest 
Camp has furnished the opportunity to note the mode of life and 
stages of growth which apparently have escaped the attention of 
entomologists up to the present. 


Lire HIstTory 


While field observations have been limited to the summer months 
and we are, of course, without ocular evidence concerning con- 
ditions during the winter months, the fact that the active part of 
its life cycle is practically completed between June 1 and Sep- 
tember 1 makes it possible to detail the life cycle with entire 
confidence. The remainder of the year from egg deposition in late 
summer till egg hatching in late May must be passed in the egg 
stage within the twigs of birch. The earliest date of egg hatching 
is not known, but Dr. Drake has observed very young nymphs, 
evidently first instars, as early as May 30 and nymphs of third 
or fourth instar are found by July 1. The earliest adult female 
noted in 1920 was July 13 and the first male July 16. So we may 
conclude that the period of development from egg to adult is close 
to six or seven weeks. The rate of growth is not entirely uniform 
or else the eggs of different clusters hatch at different times as 
nymphs of many sizes and different instars have been noted during 
the first two weeks of July with stragglers as late as the first 
week in August and adults have been emerging from July 13 to 
as late as the 29th. Adult females appeared July 16, but mating 
activity was not noted until July 23. 

Emergence of adults from nymph ease appears to come in the 
early morning, such emergence being noted from the 17th to the 
19th and between eight and ten. One individual, a male, which 
was followed most closely, had split the nymph case along the 
dorsal line of head and prothorax when observed at a little before 
eight o’clock in the morning. It was attached to the underside of 
the petiole of a leaf with the head toward the tip of the leaf and 
in a position with reference to the twig which would place it 
nearly head downward, attachment to petiole being entirely by 
the tarsi of the nymphal case. The head, pronotum and base of 
abdomen were exposed, as also the forelegs, and the wings were 
out but scarcely longer than the wing pads, their tips being folded 
under. The pronotum was no longer than in the last instar nymph 
and did not expand until after expansion of the wings. In this 
condition the insect remained fairly quiet for a time, as if resting 
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after the initial effort of exclusion. The color at this period was 
pinkish, wings and pronotum first appearing colorless, with expan- 
sion later darkening to normal dark brown color. At nearly 7:55 
the insect became active, grasping the petiole with its forelegs 
and the nymph ease with hind feet, withdrawing the abdomen from 
the case and turning at right angles to the deserted skin. Mean- 
while the elytra and wings were expanding rapidly enlarging at 
base to full width and unrolling toward tip, the extreme tip being 
the last to lose its pink color and to acquire the natural symmetry 
of the adult elytron. At eight the elytra and wings were fully 
expanded and the pronotal expansion started and five minutes 
later the wings were fully out in nearly natural position and the 
pronotum partially expanded at base and tip, with a distinct con- 
striction near the tip. At 8:08 faint indication on spots on head 
and base of pronotum could be seen, the coloration lying toward 
the head end but the elytra at this time was entirely transparent. 
At 8:10 the pronotum was nearly expanded, the base and tip 
nearly normal, but deeply hollowed at the middle and the tip 
reaching only to the tip of the abdomen, the following two minutes 
marking the beginning of coloration of the base of the elytra, the 
further extension of pronotum which is still constricted somewhat 
midway and nearly colorless. At 8:15 the constriction of the 
pronotum was nearly gone and a minute later entirely so, the 
structure reaching its mature form and reaching nearly to the 
tip of the elytra. At this time the elytra nearly covered the wings, 
the latter at first drooping below, the elytra gradually drawing 
up closer to the body and assuming the normal position at rest. 
At 8:20 the coloring became more noticeable, the costa darkening 
and the pronotum becoming a pinkish red, the eyes dark red and 
all traces of the pronotal constriction are gone and thus the insect 
is fully normal except in color; and at 8:22 it walked about quite 
actively with apparently very free use of the legs which a few 
minutes earlier were flabby, helpless structures. The head has 
become bluish white; the further change noted in this specimen 
concerned simply the color, which at about 10 had become dark 
brown, the nearly normal hue for average specimens. 

The first indication of mating was July 23, on a tree in the 
open with the male clinging to the back of the female but not on 
eenter; July 29, male and female were on same twig end to end, 
but no evident copulation; August 31, many males noted resting 
on females but none were seen in coition. The prenuptial atten- 
tions are apparently quite extended and the males rest uniformly 
on the side of the pronotum of the female, the feet of one side 
closed beneath the border of the elytra of the female. Often two 
males are seen attached to one female but seemingly oblivious of 
each other. They have no attachment to the twig and the female 
walks readily up or down the twig. As they are almost invariably 
accompanied by one or more attendant ants, the moving mass 
presents a very grotesque appearance. In some instances three 
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and even four males were seen attached to or clustered around a 
single female. 

Actual egg deposition was not observed but newly laid egg 
masses, which must quite certainly be connected with this species, 
were found in twigs sent to me from Cranberry Lake after my 
return to Columbus. These are laid in two masses diverging from 
a central line and with the ends of the eggs scarcely below the 
level of the bark. The position of the egg masses is indicated in 
the figure (Pl. III, fig. g). ; 

Unquestionably the eggs must remain in the twigs over winter 
for hatching in spring or early summer. 

The smallest nymph observed was 3 mm. in length, with the 
head very short as seen from above; the pronotum was somewhat 
curved forward between the eyes; the anterior part depressed 
and the posterior part elevated. The crest was slightly elevated, 
much less so than later. The apex half way upon the mesonotum ; 
the mesonotum of equal length, forming about a half eylinder. 
There are no wing pads but the hind quarter of the mesonotum 
is slightly produced at lateral border. The abdomen is short, 
roundingly narrowed to terminal segment, which is cylindric, about 
one-half longer than thick. The legs when contracted do not 
show from above; the tibia flattened and in natural position at 
rest are scarcely visible. 

The largest nymph is 7.5 mm. long and about one-half as wide; 
brown-gray, mottled distinctly with white. The head is scarcely 
visible from above and with the eyes is as wide or a trifle wider 
than the pronotum. The pronotum is elevated, the central portion 
rugose, the posterior border produced into an acute process ex- 
tending over to the meso- and on to the base of the metanotum. 
The mesonotal wing pads reach the second abdominal segment and 
overlap the metanotal wing pads which reach about the same point, 
the hinder border paralleling the mesonotal pads. The abdominal 
segments 2—7 have a pair of short depressed spurs near the middle 
line and close to the hind edge. Beneath it is distinctly flattened 
and the venter is greenish. 

The deposition of eggs in the twigs or small branches, mostly 
in the cambium, results in a distorted growth, the character of 
which is quite evident from comparison of sears of different ages 
(Fig. 37) measured by the age of twig or branch. Eggs are 
mainly, if not entirely, deposited in twigs of the previous year’s 
growth and the result of the first year’s growth of new tissue is 
a deep fissure with protruding lips on the side, the central strip 
of bark apparently having dried up and broken away. Another 
year’s growth fills in the fissure and still further enlarges the bulb- 
like swelling of the twig and later years add thickness to the swell- 
ing with the growing branch, perhaps ultimately obliterating the 
sear entirely but in some instances quite evidently causing a 
weakened spot that may result in the breaking of the branch. 
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The economie importance of these insects is dependent upon 
the abundance in which they occur, and from the amount of 
damage done to a number of the trees at the Summer Camp it is 
evident that in abundance they will cause very considerable injury. 
The damage is of two kinds: 

The first, that resulting from the sucking of the sap from the 
trees by the nymphs, a result which may be quite severe, especially 
if the nymphs occur as has been observed, by several hundred on a 
single small tree. 

The second kind of damage is that due to punctures made by 
the females in depositing eggs and this damage, as indicated 
above, depends largely upon the size of the branch or twig which 
is attacked. 

NatTuRAL ENEMIES 


We have not observed any natural enemies that could be con- 
sidered of any special value in reducing the numbers of the insects. 
The ants, which are constantly in attendance upon the tree- 
hoppers, are unquestionably seeking the secretion which they use 
as food and, if having no other relation io the hopper, must be of 
service to them in keeping other insects away. We have observed 
no birds feeding upon the insects nor have we found hoppers in the 
webs of spiders. One female was found with the contents of the 
abdomen eaten out, but it had the appearance of having been 
attacked by some species of fungus. However, no general attack 
of this kind has been observed and it seems evident that the 
natural enemies are of little account in the matter of control. 

It is difficult to suggest any control measures which could be 
thought of as of service in any large way as applied to the forests, 
but for individual trees under observation it would be a simple 
matter to trim the twigs containing egg punctures during the fall, 
winter or early spring, although the newly formed punctures are 
too inconspicuous to be found without some careful examination. 
From the evident inclination of the females to cling closely to 
the trees on which they develop it would seem quite possible to 
beat them from small trees but in that ease they would no doubt 
seek other trees in the same locality, and the plan cannot be recom- 
mended as of any value except for individual small trees in parks 
or private grounds. 


ASPEN TELAMONA 


Telamona barbata Van Duzee 


This Telamona is a fairly common species on aspen, but less 
abundant than the birch tree-hopper. Nymphs were taken July 3 
and adults (males and females) first noted July 19th. While not 
agreeing in all details this seems best placed in barbata, though 
resembling reclivata, which according to Funkhouser oceurs on 
basswood. In this form the crest of pronotum has a short eleva- 
tion at apex of crest, drops a little and runs in straight descending 
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line to posterior coneavity, while reclivata is figued as straight 
from tip to concavity. 

Twig sears, which from association are quite certainly to be re- 
ferred to this species, show two adjacent curved sears of the usual 
membracid type. Previous years’ punctures on one or two year 
old twigs are uniform, almost circular, with the surface of healed 
part deeply blackened and with a narrow fissure at center. Older 
deformities show much swelling and distortion. A group of these 
scarred and deformed twigs or branches all apparently to be 
referred to this species are shown in Fig. 15, photographed by 
Fivaz from twigs collected at the Forest Camp. 

Aspen is of too little commercial value to make this an im- 
portant species and unless it is found to attack other forest trees 
of the locality it may be considered for this particular region as 
of little consequence. With other trees involved or with com- 
mercial use of the aspen wood the species would at once assume 
economic importance. 


WILLOW LEAF-HOPPER 
Idiocerus suturalis Fitch 


This insect was frequently observed on willows near the camp 
site, Barber Point, during the summer. Immature forms, col- 
lected on willow and reared in the insectary, emerged as adults 
July 12. The species also occurred in considerable numbers on 
aspen (camp site) during the first week of July and for several 
days later. The nymphs, mostly of the final instar, present con- 
siderable variation in markings, usually showing from two to 
four black spots on the margin of the vertex between the eyes, the 
inner ones round or slightly angular, the outer ones near the eye 
elongate — triangular or squarish. In some individuals, other- 
wise apparently identical, there were two rows of quadrate black 
dots running the length of the body. 

The nymphs live on the leaves, move about quite actively, occa- 
sionally jumping if disturbed. The leaves show numerous 
blackened or browned spots which are apparently due to the feed- 
ing punctures. A few badly infested leaves were entirely brown. 


ASPEN LEAF-HOPPER 
Idiocerus lachrymalis Fitch 


Adults and nymphs (Fig. 38) were collected on aspen July 2. 
1920, the latter with head markings resembling mature forms with 
two large black spots, borders next eye, two small round spots near 
hind border and spots in hind border, two large transverse spots on 
pronotum, a large black spot rounded behind, divided by narrow 
line, on mesothorax ; base of metathorax between wing pads black; 
margin of abdomen dark, leaving ovate central disk greenish; 
below black margined, disk of abdomen greenish, segments five 
to seven black. 
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Fig. 38.—Idiocerus lachrymalis Fh: a, adult female; b, nymph. 


Specimens of last instars were caged on July 2 and issued as 
adult during the night of July 4th or the morning of July Sth. 
(See Fig. 38.) 


SCARLET LEAF-HOPPER OF PINE 


Empoasca coccinea (Fitch)* 


In the very brief description given by Fitch which reads 
“Scarlet Empoa, FE. coccinea. Scarlet red, immaculate, pectus and 
venter orange, elytra brownish-pellucid. Length 0.10. Taken on 
pines No. 829, male.’’ there is no mention of economic importance 
nor hint as to the abundance of the species. Since Fitch’s time 
it would seem that the species has been very rarely taken so that 
it is a matter of some interest to find the species occurring in 
great numbers on white pines in the Cranberry Lake region. As 
both adults and nymphs have been secured from this host plant 
and nymphs from no other it is safe to conclude that it has close 
restriction to the white pine or at most may occur on closely re- 
lated species. Collections of the adults were made by Drake in 
1917 and during the present season we have taken them in large 
numbers both by beating and sweeping, especially in late July, 
at which time the nymphs were noted in greatest numbers. 

The nymphs which were mainly in the last instar have the 
general appearance of the Hmpoasca nymphs are dark green in 
color closely resembling the pine leaves in tint and have a length 
of 2.75 mm. to 3 mm. The head is short, broad, subtruneate in 
front, the vertex depressed with two oblique furrows forming a 


*The species is included in Gillette’s monograph under the genus 
Typhlocyba and he copies Fitch’s description and states that he had not 
seen specimens and did not know of a determined specimen in existence. 
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broad V. The wing pads extend to the third abdominal segment 
and are paler than the body, the scutellum is tinged with yellow 
and the abdominal segments 1-5 are bordered on the hind margins 
with brownish. The coxae and base of the abdomen beneath are 
tinged with blue. 


KENNICOTT’S LEAF-HOPPER 

Thamnotettix kennicotti Uhler 
The nymphs of this species (Fig. 39) were taken frequently 
during July and early August usually from sweeping hard maple 
undergrowth or seedlings, and the first adult observed for the 

season emerged from a nymph in cage August &. 


Vig. 39—Thamnotettiv kennicotli Uhl: a, adult female; b, last 
last instar nymph. | 


The nymphs were supposed at first to be Mesamia vitellina, 
adults of this species occurring frequently in the same association. 
Moreover, these nymphs agree very closely with Ball’s brief de- 
scription of the nymph of M. vitellina. 

Nymphs in confinement survived well on leaves of maple, feed- 
ing perhaps most frequently from the petiole, one specimen 
being kept alive from July 19 to August 8 with occasional supply 
of fresh leaves. 

The nymph of the last instar is about 4 mm. long. The head is 
distinetly angular and nearly at right angles with front, somewhat 
flattened and without depressed areas— a little longer than the 
prothorax and the angle to the front obtuse. The wing pads reach 
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to the second abdominal segment and are wider than the abdomen. 
The abdomen narrows from the second segment and in full fed 
individuals is quite long, tapering gradually to the rather acute 
tip. 

The color is white or yellowish white, minutely dotted with 
brown or blackish in a definite pattern for the abdomen but with 
rather scattered spots on the thorax. There are lateral patches 
on the pronotum, a median patch on the line opening on the meso- 

_thorax and meta-thorax and converging stripes on the abdomen 
starting from the sides at the base and meeting on the third seg- 
ment continuing as median stripes to the sixth, which is entirely 
dark. The seventh segment is paler than the sixth and the apex 
with bristles. The body beneath is all white, the cheeks are 
partially dotted with blackish, the legs are entirely white. The 
beak extends to the second pair of coxae. 


SLOSSON’S ELIDIPTERA 


Elidiptera slossoni Van Duzee 


This species (Fig. 40) presents some very interesting features 
and furnishes a hint as to the habits and life history of other mem- 
bers of the genus which should make it possible to add much of 
interest in their study. 

Hitherto the genus has been represented quite sparingly in eol- 
lections and so far as known to the writer nothing has been pub- 
lished as to their life history or habitats. 

In 1917 a number of adults and nymphs were taken by 
Professor Drake and sent to me for identification. Additional 
specimens have been secured the past season and the data now 


Fig. 40.— Blidiptera slossoni Van D.: a, adult; b, head, pronotum 
and scutellum dorsal view —much enlarged; ec, male genitalia; d, 
nymph of last instar. 


4 
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available warrants a record of parts of the observed cycle and 
quite certain inferences as to other phases. 

The adults (Fig. 40) appear in July or early August (one taken 
July 19, 1920, by Mr. Fivaz) and evidently while recently emerged 
are found in crevices of rotten wood or under bark of spruce 
stumps. At time of mating they probably take wing and the 
females no doubt seek out new and favorable dead trees for egg 
deposition. Drake reports that a number of the nymphs and 
adults were found in a spruce stub, 18 or 20 feet high and about 
10 inches in diameter, and which had been dead several years. 
The eggs must certainly be laid on or under the bark, doubtless 
on trees or stumps in process of decay and where the nymphs 
develop. 

The nymphs occur in the soft decaying tissue of dead trees 
between bark and wood or in crevices of rotten wood. Their food 
is presumably derived from the juices of the decaying wood tissue 
or fungi and this probably at a favorable stage of decomposition 
during the second, third or fourth year after the cutting of a tree 
or under natural conditions during the same period after death 
or injury of a tree from accident or natural causes. Many large 
nymphs and adults have been taken in quite rotten pine and 
spruce, Barber Point, 1917. 

The nymph shown in the figure (Fig. 40), the only stage yet 
found, was taken in early August along with fresh adults and 
reared individuals show that nymphs mature and adults emerge 
about August 1. 

The nymphs show the head characters of the adult with the 
vertex proportionately a little wider, slightly wider than long; 
the pronotal carinae are prominent, the median one disappearing 
anteriorly ; the inner ones curved outward behind, and the lateral 
ones nearly paralleling the margin. On the mesonotum the five 
carinae diverge slightly from before backward and the median 
one is forked posteriorly. The metanotum has three earinae 
within the bases of the wing pads, corresponding with primary 
venation. The abdomen is nearly as wide at base as the thorax, 
broadly ovate behind the segments rather short, six segments being 
visible. 

The body is decidedly flattened, similar to many other insects 
living under bark. The color is gray-brown with a darker median 
stripe and border. Length, 5 mm.; width, 2.4 mm. 

It may be noted that all recorded American species of the genus 
are from localities where conifers are found and association with 
this food supply seems possible. It seems reasonable to expect, 
therefore, that many other species will be found to have a similar 
habit, perhaps associated with particular species of Coniferae 
such as larch, fir, southern pine, cedar, ete., and special attention 
to collecting where such opportunity presents may result in some 
interesting material and a great enrichment of collections. Aside 
from the biologie or ecologic interest attached to the species. there 
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is perhaps little of importance to the species as there is no evi- 
dence that it can cause injury to growing trees and the effect of 
its feeding upon the decaying tissue of fallen timber is entirely 
negligible. 


PINE CHERMES 
Chermes pinicorticis Fitch 


Many years ago Dr. Fitch recognized this species (Fig. 42) as 
injurious to pine and indicated its potential possibilities as a forest 
pest. Since the time of his publication the species has shown itself 
at many localities and frequent intervals to be capable of serious 


Fig. 41,— Pine blight (Chermes pinicorticis Fh.) showing aphids 
clustered on twig. Photo by Fivaz. 


injury to pine trees and it deserved attention in any discussion 
of insects connected with forest problems. The species was ob- 
served on a number of small trees in the vicinity of the summer 
camp and in some instances in sufficient numbers to be counted 
injurious. If in large numbers on older and larger trees they 
were too far from observation to be recognized. In nurseries at 
the Ranger School it is frequently a very serious pest. 

The infested trees are readily recognized by the appearance of 
numerous small fiecks of white cottony material covering the 
bodies of the insects and adhering to the bark especially around 
the bases of the branches or in the axil of the twigs. They do not 
occur on the leaves but the twigs, branches and even the trunk 
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may be thickly dotted with little thin white tufts. The white 
cottony secretion consists of wax filaments secreted from glands 
on the upper surface of the abdomen and may be readily separated 
from the insect by touching with a needle or brush or dissolved 
away by application of creosote. 

Since the description by Fitch the species has been studied in 
Iowa by Osborn (’80) in Illinois by Storment and in Maine by 
Patch and referred to by other writers. The more essential points 
in the life cycle with reference to control may be stated briefly 
as follows: 

The winter is passed in egg stage and in part by adult wingless- 
asexual females. The progeny of early spring broods develop- 
ing first from stem mother are wingless oviparious but about May 
there is a generation of winged individuals that by a general 
fight serve to scatter the species in all directions. The later sum- 
mer generations are wingless and wingless oviparous females pro- 
vide the eggs which are destined to survive the succeeding winter 
and produce the stem mothers for the succeeding season. The 
cottony covering protects them fairly well against sprays unless 
driven with such force as to dislodge them and this may be done 
for lawn trees where water pressure is available by drenching 
the trees with a stream of water as well as with a contact spray, 


; 
8 
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Fig. 42.— Pine leaf Chermes (Chermes pinifoliae) showing posi- 
tion in egg deposition. Note egg masses in front of insect at several 
points. Photo by Fivaz. (See note, p. 104.) 
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although the latter if under equal pressure might have added 
advantage of killing the insects and preventing a return of pests 
by development of new generations from chance individuals sur- 
viving the spray. : 

In extensive forest areas or in large parks where direct applica- 
tions are impracticable or impossible it may be advisable to cut. 
the badly infested trees and burn the infested branches and twigs 
to prevent them from serving as centers for the multiplication 
of the insect and their distribution to healthy trees. This has the 
further advantage of directing the natural enemies which on the 
whole are the main factor in preventing wholesale damage by the 
pest to those trees that are less infested and thereby reducing the 
numbers of the pest. Care in freeing nursery stock by spraying 
or fumigating before planting should serve to prevent some of the 
damage in newly planted forest areas. 

Natural enemies that have been noted are chrysopas, syrphids 
and mites; and these play an important role in reducing the num- 
bers of the pest. 


THREE-SPOTTED PSYLLIA 


Psyllia trimaculata Crawford 
Psyllia astigmata Crawford 


This species (Fig. 43) is a very conspicuous feature of the 
locality, both nymphs and adults appearing in such numbers and 
<istributions as to attract attention. 

The nymphs were first noted as abundant on the Fire cherry 
(Prunus pennsylvanica) where the white cottony or woolly masses 
covering the bodies of the insect and oceurring on the under 
surface of the leaves formed a very conspicuous object. (See 
Fig. 44.) 

Nymphs observed July 3 were in final instar and adults were 
observed emerging July 7. All adults noted July 7 and 8 were 
males, and agreed closely with descriptions and figures of 
astigmata Crawford, for which no larval history has been recorded. 
The woolly nymphs bear close resemblance to P. floccosa Patch 
described from alder, but adult characters appear to be sufficient 
to separate the two species. While a very few scattered nymphs 
have been well restricted to the fire cherry so this may be counted 
the preferred if not the only host plant. Early nymphs have not 
been observed but undoubtedly occur and develop during June, 
probably hatching from eggs which have wintered in buds or bark. 

Nymphs of the last instar are ight green, the wing pads whitish, 
broadly ovate, the head short, wider than long, as wide as pro- 
thorax. Antennae with terminal segment and apex of preceding 
segments, 5-6-7, black, 3-4 tinged at tip, 1-2 pale. Ocelli 
close to eye, dark; eyes blackish; pronotum short, beak light yel- 
lowish, dark at tip ; wing pads of meso- and meta-thorax expanded, 
wider than abdomen; abdomen as wide as long and sub-truneate 


Fig. 43.— Psyllia trimaculata Crawford: a, adult female dorsal 
view; b, fore wing; c, female; d, male genitalia; e, nymph of last 
instar with floceulent mass removed. 


behind, bearing a large mass of floeculent waxy filaments, easily 
detached but when the insect is moving giving the appearance of 
animated bits of fluffy cotton. The appearance of these cottony 
masses is well shown in the photo plate (Fig. 43). There are 
long whitish bars on the margin of wing pads and abdomen; the 
legs with few hairs. 

Adult males were appearing fairly common July 7 and 8 and 
females on the 8th and 9th. Nymphs were still present on fire 
cherry July 20 but practically all have emerged as adult and very 
few of the cottony masses remain as compared with a week earlier. 
Many of the adults collected on fire cherry as well as from other 
vegetation have the orange red or red markings given as char- 
acteristic of 3-maculata, later appearing adults seeming to furnish 
a greater proportion of the red marked individuals. Extended 
search for nymphs has failed to show any on alder or other plants 
on which adults are common. On August 1 no nymphs were to 
be found but occasional tufts of the cottony secretions and molted 
skins were still hanging to the leaves. 

Adults taken July 28 from cherry — agreeing in every detail, 
except color, with earlier specimens —are nearly all deep blood 
red on the dorsal lobes of pro- and meso-thorax. - As earlier col- 
lections and reared specimens for the early part of the month 
were less distinctly marked it appears probable that the different 
coloration is a seasonal feature due possibly to later maturity in 
nymphal stage, or to difference in temperature or other conditions 
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at time of emergence. No evidence that there is change in color 
after individuals are once fully mature was found as uncolored 
specimens kept in confinement either if bred or collected from 
trees showed no decided change of color when kept several days 
with food supply. 

Adults both with and without the bright red marks have been 
taken in large numbers from a great variety of trees, including 


Fig. 44.— Psyllia trimaculata Crawford: leaves (taken from fire 
cherry in field) show nymphs covered with floeculent masses. Photo 
by Drake and Fivaz. 
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birch, willow, aspen, maple, and on none of which have the floccu- 
lent nymphs been seen alive. Those taken on Prunus have the 
thorax of yellowish white or light greenish with three prominent 
orange or red spots on the three lobes; the abdomen is green; tip of 
upper genital valve, tarsal spurs, claws and antennae, except at 
base, are black; eyes black. The evidence given in brief above 
seems to warrant the conclusion that P. astigmata, as suspected 
by Crawford, is only an uncolored form of P. maculata and as 
P. maculata has priority, the former species becomes a synonym. 

It seems also fair to infer from the seasonal history and the 
habits of related species that eggs are deposited in fall, probably 
in or around the buds of fire cherry, where they remain till the 
following summer when they hatch, and develop as the ecottony 
covered nymphs of June and July. 


NOTE REFERRING TO FIGURE 42 


Chermes pinifoliae Fitch. This species, illustrated in Fig. 42, page 100, is 
not discussed in detail, our observations being quite fragmentary, but it may 
be mentioned that females ovipositing on pine leaves were seen to extrude 
eggs and, after laying a mass of 35 to 40 eggs, to turn around and deposit 
another mass, proving very definitely that Fitch’s conclusion that eggs were 
not extruded but held within abdominal walls, the dead insect adhering to the 
leaf, is not the rule for the species. 


CONTRIBUTION TOWARD THE LIFE HISTORY OF 
GALEATUS PECKHAMI ASHMEAD 


By Caru J. DRAKE 


This curious and interesting American insect was described by 
Ashmead (1887, p. 156) as Sphaerocysta peckhami from two speci- 
mens collected near Milwaukee, Wisconsin, by Prof. Geo. W. Peck- 
ham. A number of years later Van Duzee (1889, p. 5) records 
the insect from an island in Muskoka Lake, Canada, and transfers 
it to the Genus Galeatus Stal, where the species correctly belongs. 
In regard to its habitat Van Duzee (Jl. c.) says: ‘‘Swept from low 
weeds — probably a dwarf vaccinium or a species of aralia, which 
were growing close together — among pines on a rocky island ”’ 
(collected between July 25 and August 3, 1889). 

Uhler* (1904, p. 362) greatly extends the range of G. peckhami 
and lists the insect from Las Vegas, Hot Springs, New Mexico 
(collected by Schwarz and Barber, August 3, at an altitude of 
about 6,770 feet). Bueno (1915, pp. 278 and 279) enumerates 
the species among the insects taken in beech drift of Lake Superior 
at Marquette, Michigan, in July by Mr. John D. Sherman, Jr. 
The latter lot contained thirty-two specimens, which seems to indi- 
cate that the insect must have been migrating in considerable 
numbers. The species has recently been reported from Maine 
(Parshley, 1917, p. 55), New Hampshire (Parshley, 1916, p. 105) 
and New York (Drake, 1918, p. 86). Dr. H. H. Knight has 
kindly sent me a few specimens from Duluth, Minnesota. In 
addition to most of these records Van Duzee (1917 b, p. 216) 
catalogues the insect from Manitoba and Uhler (1896, p. 265) 
also records the species from Japan. 

During the past summer (1920): Dr. Osborn and the writer 
found the insect breeding in great numbers upon aster, Aster 
macrophyllus L., and boneset, Hupatorium sp. (fide Dr. H. P. 
Brown) on the summit of Crataegus Hill, Barber Point, during the 
last week of July. At this time all the nymphs had attained the 
mature state. A careful examination of the ventral surfaces of 
the leaves of the asters revealed the cast-off skins of four different 
instars still clinging to the leaves. The skins of the last three 
instars were in almost perfect condition and the figures and 
descriptions of the nymphal instars have been made from these 
cast-off skins. 

The eggs of Galeatus peckhami Ashm. are almost. entirely 
inserted in the stem of the host plant, usually somewhat near the 
surface of the ground, upon which the insects are feeding. They 
are generally placed singly (Plate IV, Fig. e) and in no definite 


* Horvath has recently described this form from New Mexico as a new 
species of galedtus. 
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order in the stems of the plants. Only a small portion of the egg 
or the neck-like structure and cap protrudes from the plant. 
However, occasionally two or rarely three eggs are inserted in the 
same slit or egg puncture. Sometimes five or six or even a dozen 
eggs may be laid in rather close proximity to each other. They 
are deposited during the latter part of July, August and Septem- 
ber. In proportion to the size of the abdomen the eggs are quite 
large and only a few fully formed ova can be contained within 
the body of the female at the same time. This probably accounts 
for the long period of egg-deposition. There is but a single genera- 
tion a year in the Adirondacks and field observation indicates 
conclusively that eggs, which are laid during the latter part of 
the summer do not hatch until the following spring. Asters, in 
which eggs had been deposited in the stems in the field, were trans- 
ferred to small pots and placed in the laboratory at Syracuse. 
Adult males and females were also carried to Syracuse on the host 
plants, but all died during the latter part of September and Oeto- 
ber. The plants were destroyed by mildew during November and 
December. The eggs, which had been deposited during July or 
later, failed to ineubate in the laboratory, but seemed to have 
remained in a living state until they were destroyed by desiccation 
of the stems of the asters a few weeks after the plants had been 
killed by the mildew. 

The egg (Plate IV, Fig. e) is slightly eurved, from .7 to .8 mm. 
long and about one-third as wide. The cephalic end is distinetly 
neck-shaped and closed by a round cap or lid. The color varies 
from brown to dark brown or black, usually considerably darker 
on the cephalic half and with a much lighter eap. 

Number of Instars: Exuviae, representing four different 
instars, were found clinging to the ventral surface of the aster 
leaves during August. This material seems to indicate five instars, 
but the cast-off delicate skins of the younger nymphs were badly 
mutilated and in no condition for a drawing or detailed deserip- 
tion. The cast-off skins of the last three instars were very common 
and many were in almost perfect condition. Although I have 
assumed five instars, I am not positive whether there are four or 
five nymphal stages. 

Second Instar?: Antennae stout, clothed with a few long setae, 
the third segment about a third longer than the fourth. Head 
with five slender bristle-like spines. The spines along the margins 
of the thorax and abdomen, also median erect ones, slender and 
bristle-like. The spines on the head are loeated in this instar 
and also in the others as in the adult insect. The spines on the 
thorax and abdomen are placed as in the two following instars 
(the position and location described in next instar), but some 
are wanting in the last instar. Some of the bristle-like spines on 
the abdomen are double (two arising from almost the same base). 
Nine abdominal segments visible above. General color testaceous, 
with very few or no brownish markings. 
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Third Instar? (Plate IV, Fig. k): Cephalic spines moderately 
long blunt, the median one usually a little longer than the others. 
Antennae stout, the third segment about one and three-fourths 
times the length of the fourth. Outer margins of pro-, meso-, and 
metathorax on each side armed with a long spine; the middle of 
both pro- and mesothorax with an erect spine on each side of the 
median line. Abdominal segments two, three, four, five, six, seven 
and eight armed on each side near the postero-outer margin with 
a long spine, the ninth segment with two long spines; segments 
two, five, six and eight each armed with an erect spine on the 
median line, usually two or three or all these spines with a double- 
pointed tip. The spines in this instar are rather stout and blunt. 
Length, 1.1 mm. General color testaceous, with a few small 
brownish spots. 

Fourth Instar? (Plate IV, Fig. 7): Spine on head thorax and 
abdomen arranged as in the preceding instar, but all much longer 
and pointed. Body and spines sparsely clothed with moderately 
short spine-like structures with a bulbous or knobed tip. Antennae 
with the third segment a little less than twice as long as the fourth. 
Mesothorax distinetly larger than in the preceding instar. Length, 
1.65 mm. General color testaceous, with small brownish areas at 
the base of some of the spines. Spines more or less brownish. 

Last Instar (fifth?) (Plate IV, Fig. f): In this stage the 
spines on the head and thorax are longer than in the preceding 
instar. The spine-like structures with bulhous tips are also a little 
longer and more numerous. (Plate IV, Figs. A and 7.) Pronotum 
large, the posterior process subtrunecate. Mesothoracic wing pads 
large, somewhat leaf-like, projecting on the fifth abdominal seg- 
ment and completely covering the metathorax and metathoracic 
wing pads. Abdominal segments two and three with the marginal 
spines wanting, also spines along margin of metathorax. Spines 
along the median line of the pro- and mesothorax and median 
spines of abdomen, especially prothoracie ones, with raised some- 
what bulbous areas at the base. Antennae slender, clothed with 
several setae, the second segment twice the length of the fourth. 
Oceasionally, one of the spines on the head or abdomen are double 
(two spines arising from almost the same base). A couple speci- 
mens in both the fourth and fifth instars have been found with an 
extra spine on the head (six spines) and one or two extra on the 
abdomen. As a rule, however, the number of spines seem to be 
quite constant. Length, 2.8mm. General color testaceous, varie- 
gated with brown or fuscous. Spines more or less brownish. 

The adult of Galeatus peckhami is only known to occur in the 
macropterous form. Several Palaearctie species are found in 
both brachypterous and macropterous forms. The head normally 
bears five long spines and it is very rare that one finds an indi- 
vidual with six spines. The posterior extension of the pronotum 
is somewhat inflated and the median carina is well developed. The 
hood is rather high, not broad and covers the base of the head. 
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The lateral carniae are enormously developed, somewhat ovoid in 
outline and form sort of a discal hood-like structure. They extend 
considerably above the median carina, with the front margins in 
contact with each other, the posterior ones distinctly separated, 
and each constricted near the middle above. The areolae of the 
hood, carinae, paranota, posterior extension of pronotum and 
elytra are very large. The nervures are brownish or fusecous, the 
areolae are mostly hyaline, sometimes a few slightly clouded. The 
length varies from 4.2 mm. to 4.5 mm. 

Four predaceous insects, Podisus serieventris Uhl. Podisus 
modestus Dall., Nabis rufusculus Reut. and Nabis roseipennis 
Reut. were collected on the same plants with G. peckhami. In fact 
the eggs of Nabis rufusculus were found in stems of the asters near 
the eggs of G. peckhami. Two associated forms, Macrotylus sex- 
guttatus Prov. and an undetermined aphid, were feeding and 
breeding in considerable numbers on the same asters. The insect 
lives in dry and somewhat open places; it was only taken on the 
erest of this small hill and seemed to be very locally distributed. 
It is not know whether the adults survive the winter or not. Data 
seems to indicate that the winter is spent in the egg stage. 
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PLATE (TV 


Galeatus peckhami Ashmead 


Fig. a, dorsal view of adult. 

Fig. 6, lateral view of adult showing pronotum and head. 

Fig. c, male genitalia showing claspers. 

Fig. d, ventral view of female genitalia. 

Fig. e, eggs in stem of aster. Part of the stem has been removed to show 
how deeply eggs are inserted in plant. Note how stem is slit for the inser- 
tion of an egg. 

Fig. f, dorsal view of last nymphal instar (5 instar?). 

Fig. g, large spine of last instar greatly enlarged. 

Fig. h, small bulbous-like or spine-like process with knobbed tips. (from last 
instar). These structures are found on the body and large spines (greatly 
enlarged) of larger nymphs. 

Fig. 71, dorsal view of nymph of third(?) instar. 

Fig. j. dorsal view of nymph in next to last instar (fourth instar?). 

ASHMEAD, WILLIAM H. 
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Plate IV. 


THE LIFE HISTORY OF THE BIRCH TINGITID, 
CORYTHUCHA PALLIPES PARSHLEY 


By Caru J. DRAKE 


The yellow birch tingitid made its appearance under three differ- 
ent names — viz., pallipes Parshley, cyrta Parshley and _ betulae 
Drake — in the same paper by Gibson (1918, pp. 69-105) on the 
study of the Genus Corythucha Stal. According to pagination 
pallipes has page-priority and is the valid name for the species. 
Parshley (1920, pp. 28 and 29) has recently pointed out the fact 
that cyrta and betulae are identical. Dr. Parshley has kindly 
loaned me the type series of pallipes and cyrta and we are fully 
convinced that cyrta and betulae are not only specifically the same, 
but also synonymous with pallipes. Although cyrta and betulae 
can be connected up in the type series, Gibson (J. c., p. 86) failed 
to observe this identity. Lack of food-plant data and a series 
showing variability accounts for the original failure to note the 
kinship of pallipes and cyrta. 

The yellow birch tingid is undoubtedly the most common species 
of Heteroptera living in the vicinity of Cranberry Lake. It seems 
to show a decided preference for yeilow birch, Betula lutea 
Michx. f., but it is also very common on white birch, Betula alba L., 
beech, Lagus grandifolia Ehrh. and ironwood or hop hornbean, 
Ostrya virginiana Mill. K. Koch. Dr. Osborn noted a young 
mountain ash, Pyrus americana (Marsh) DC. badly infested by 
pallipes at Barber Point in July. The writer also found the insect 
breeding on mountain maple, Acer spivatum Lam., soft maple, 
Acer saccharinum L., hard maple, Acer saccharum Marsh, and 
striped maple or moosewood, Acer pennsylvanicum L., but the 
species seems to breed only occasionally «nd never in large num- 
bers on maples. The type series of pallipes (1918, Parshley in 
Gibson, p. 86) were collected on an introduced willow, Salix siebol- 
diana, at Stanford, Connecticut, by Mr. W. E. Britton. I have 
seen several other specimens, bearing the same date, locality and 
food-plant, that must have been collected with the types by Mr. 
Britton. The number of specimens would seem to indicate that 
the insect must have been at least feeding and perhaps breeding 
on the introduced willow. The insect has not been observed to 
feed or breed on the willows (growing near badly infested bireh 
trees) in the Cranberry Lake region. Parshley (in Gibson, 1918, 
p. 85) also states that this insect (under cyrta) has been taken on 
sphagnum, but does not list this as a food plant. ‘Two or three 
published records report Corythucha juglandis Fitch upon birch, 
but these probably refer to pallipes. In fact I have seen pallipes, 
bearing food-plant label ‘‘birch’’, in a few collections wrongly 
determined as C. juglandis Fiteh. Corythucha pergandei Heide- 
mann and Corythucha heidemanni Drake occasionally feed and 
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breed on birch, but alder is by far the most common and the pre- 
ferred food-plant of these species. 

Distribution: C. pallipes is a transcontinental species and 
probably occurs throughout the northern part of the United States 
and southern Canada. Specimens are at hand from New York, 
Massachusetts, Maine, New Hampshire, Connecticut, Michigan, Wis- 
consin, Oregon, Washington and Canada (Ottawa and Manitoba). 

Variation: Like a number of its congeners, pallipes shows con- 
siderable variation in size, shape of the hood, and also in the 
relative proportion of the height of the crest of the hood with the 
height of the median carina. There is also a moderate degree of 
variation in size and general color of the entire insect. This 
variation accounts largely for the synonomy of the species. The 
adult insect ranges from 3.5 mm. to 4.32 mm. long. In relation 
to the median carina, the height of the crest of the hood varies 
from about twice to approximately three times that of the median 
carina. The posterior portion of the hood also varies considerably 
in width. On the same food plant one can find the extremes of 
variations as well as gradual gradations leading to all intermediate 
forms. There seems to be no distinct varieties, but the most com- 
mon form generally has the hood a little larger than the type 
(pallipes). There is also a little variation in the height of the 
lateral carina. 

Injury (Fig. 45): This tingid occurs on the yellow birch trees 
by the thousands and it is undoubtedly the most injurious leaf- 
feeding insect upon the yellow birch tree in the vicinity of Cran- 
berry Lake. Although large trees are frequently infested it seems 
to prefer the younger trees and seedlings. During the summers 
of 1917, 1918, 1919, and 1920 the insect has been especially abun- 
dant in the vicinity of Barber Point. Numerous young birches 
were so badly infested that the leaves were almost entirely dis- 
colored by its feeding punctures. In fact, the discolored leaves 
of badly infested trees by the last of July would attract one’s 
attention several yards away. Later, many of these leaves would 
be almost entirely destroyed. Ironwood probably ranks next to 
yellow birch as a preferred food-plant, but white birch and beech 
are often badly infested. Mountain ash and the various species of 
maples do not seem to attract the insect very frequently and never 
in great numbers; in fact they are very rarely infested at all. 
There are two generations a year in the Adirondacks, the second 
generation hibernating as adults over the winter among the fallen 
leaves on the ground. 

The adults and nymphs feed almost entirely on the under-side 
of the leaves (Fig. 45). The young nymphs, especially during the 
first and second instars, feed largely in colonies, but they gradually 
seatter during the older stages. The discoloration, caused by the 
feeding of the insects, is very conspicuous on both sides of the 
leaves (Fig. 45). In addition to these discolored and feeding 
areas there are small blackish spots on the under-side of the leaves 
where the faeces have been deposited. 
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Natural Enemies: Two predaceous insects, a little anthocorid, 
Anthocoris borealis, and the larvae of a lace-winged-fly, Chrysopa 
sp., were observed feeding upon both nymphs and adults in the 
field. Adults are also oceasionally parasitized by a small red mite, 
Trombidium sp., the latter usually being attached to the ventral 
side of the abdomen. 

Eggs: The eggs are deposited on the under-side of the leaves 
in the axil of the veins. They are placed on end (only the base 
of each egg being slightly inserted in the tissue of the leaf) and 
in no definite order, but usually in groups ranging from four to 
ten eggs each. Sometimes only one and at other times about a 
dozen or more eggs are laid in a single group. The eggs are fairly 
well concealed on yellow birch leaves by the pubescence along the 
veins of the leaves. 

The egg (Plate V, Fig. e) is sub-elliptical, slightly curved, about 
.6 mm. long and not quite one-third as wide. The cephalic end is 
somewhat constricted and closed by a eap or lid. The color varies 
from brown to a very dark brown, but the cap is always much 
lighter and of a grayish color. - They hatch about ten days after 
deposition. 

First Nymphal Stage (Plate V, Fig. d): Much more eylin- 
drical elongate, and thicker than in the cther instars. Antennae 
composed of three segments, the third long and with a few long 
setae. Head with five tubercles, the anterior pair with a single 
spine on each, the median and the posterior pair with two spines 
on each. Abdominal segments two, three, four, five, six, seven, 
eight and nine with a small tubercle, bearing a slender spine, on 
each side. Both pro- and mesothorax armed on each side with a 
spine. Abdominal segments two and eight bearing a pair of small 
dorsal tubercles with a spine on each; segments five and six with 
large and prominent dorsal tubercles, each tubercle bearing three 
slender spines. Mesothorax also with a dorsal pair of tubercles, 
each bearing a slender spine. Length, .61 mm.; width, .15 mm. 
At time of hatching the nymph is almost colorless. Fully matured 
specimens are of a rather dark brown color. This instar lasts from 
four to six days. 

Second Nymphal Stage (Plate V. Fig. e): Body broader in 
proportion to its length than in the preceding instar. The 
tubercles on the head are a little larger. The spines along the 
margin of the abdomen are stronger and larger and the spicules 
are more numerous over the entire body. Length, .75 mm.; width, 
43mm. Color, dark brown. The length of this instar varies from 
five to ten days. 

Third Nymphal Stage (Plate V, Fig. f): Antennae with four 
segments. The pro- and mesothorax larger and the entire insect 
more Oval in outline. A few small spines have appeared on the 
tnbereles. Length, 1.01 mm.; width, .64 mm. General color, dark 
brown. Length of instar, four to eight days. 


114 New York State College of Forestry 


Fourth Nymphal] Stage (Plate V, Fig. g): Tubercles moder- 
ately large, each bearing several spines. Prothorax considerably 
larger, the mesothoracic wing-pads quite prominent. Small 
spicules have appeared on the bases of large spines.’ Length, 
1.68 mm.; width, .76 mm. General color, dark brown, the base 
of the abdomen with a lighter area. Length of instar, five to 
twelve days. 

Fifth Nympha![ Stage (Plate V, Fig. h): 'Tubercles on the 
head quite large and prominent, each bearing several spines. 
Tubereles and spines much larger. Spinules present as in the pre- 
ceding instar. Prothorax very prominent, the median anterior 
portion considerably raised and inflated, mesothoracic wing-pads 
very large, completely covering metathoracie wing-pads and 
extending on the fourth abdominal segment. Spines on lateral 
margins of abdominal segments covered by wing-pads wanting. 
Length, 2.2 mm.; width, 1.83 mm. The general color is dark brown, 
the yellowish areas on the prothorax, wing-pads and base of the 
abdomen have increased in size. Length of instar, eight to fifteen 
days. 
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PEATE V 
Corythucha pallipes Parshley 


Fig. a, adult. 

Fig. b, lateral view of hood and median carina. 

Fig. c, egg. 

Fig. d, first nymphal stage. 

Fig. e, second nymphal stage. 

Fig. f, third nymphal stage. 

Fig. 9, fourth nymphal stage. 

Fig. h, fifth nymphal stage. 

Fig. 45, Yellow Birch Leaves showing eggs, nymphs and adults. Note dis- 
colored areas caused by feeding punctures. 
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Plate V. 


NEW SPECIES OF IPIDAE FROM MAINE* 


By M. W. BuacKMAN 


Professor of Forest Entomology, New York State College of 
Forestry, Syracuse, N. Y. 


The writer spent the four months from June 18 to October 18, 
1919, investigating certain forest insects for the Maine lorestry 
Department in co-operation with the Maine Agriculiural Experi- 
ment Station. In this work the chief attention was paid to the 
Ipidae, commonly known as the bark-beetles, and large numbers of 
specimens were collected, not only in the vicinity of Orono, but 
in several localities between Bangor and Kittery Point, in the 
Rangeley Lake region and in regions near Umbazookskus, Cham- 
berlain and Telos Lakes. In the course of the work several new 
species of bark beetles were found, including those described 
herewith. 

The writer wishes to express his appreciation of the courtesies 
extended by Professor J. M. Briscoe, of the Department of For- 
estry, and Doctor E. M. Patch, Entomologist of the Experiment 
Station, during the course of the work. 


Xylechinus americanus n. sp. 


Description of the adult: Dark brown, with antennae and 
legs hghter in color; 2.2 mm. long, 2.44 times as long as wide, with 
the head visible from above. 

Hront of the head plano-convex, finely punctate and granulate, 
with numerous, fine, rather short, greyish hairs directed mesially, 
the median carina sharply and distinetly elevated below but 
broken up into a row of coarser granules above, with a faint 
arcuate transverse depression originating at the level of the middle 
of the eye, the epistomal margin produced in the median third, 
with the prolongation emarginate at the median line; vertex and 
genae reticulate, finely punctured, with a few minute hairs; eyes 
elongate, moderately coarsely granulate, with the inner margin 
seareely sinuate; antennal club connate, very slightly flattened 
with three sutures visible all around and nearly straight; funicle 
of about the same length, with five segments, the distal ones 
slightly wider. 

Pronotum 1.1 times as wide as long; widest behind with the sides 
subparallel on the posterior half, constricted before the middle, 
rounded in front and with the hind margin bisinuate; dise and 
sides closely punctured and finely granulate, clothed with cinere- 
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ous seale-like hairs which are directed mesially and meet in the 
median line over a4 faint median carina which would otherwise be 
inconspicuous. 

Klytra distinctly wider than the pronotum, 1.67 times as long 
as wide, widest behind the middle; the sides subparallel, slightly 
sinuate, very narrowly rounded behind; basal margins separately 
rounded, strongly elevated from scutellum to humeral angle and 
bearing a row of rather slender flattened teeth with rounded 
points; striae moderately narrow, rather strongly impressed, with 
regularly placed, deep, coarse punctures; interspaces wider, con- 
vex, granulate-punctate, clothed with cinereous scale-like hairs of 
two sorts—a median row down the center of each interspace, 
longer, wider, suberect and better developed posteriorly, and more 
numerous, smaller, appressed ones arranged at each side and 
between the coarser ones. Declivity regularly arched with the 
sutural interspace wider and more strongly elevated. First two 
and last ventral segments subequal and cach as long as the third 
and fourth combined, the last one rounded behind; all clothed with 
fairly abundant, cinereus hairs, longer and more plentiful on the 
last segment. 

1'ype — Orono, Maine, Aug. 15, 1919, M. W. Blackman, col- 
lector; Lot No. M-144-b. 

Host Trees—White pine (Pinus strobus L.), white spruce 
(Picea canadensis Mill.) and red spruce (Picea rubens Sarg.). 

This species which is apparently the first of the genus to be 
recorded from North America is closely allied to Xylechinus 
pilosus Ratz. but is plainly distinct. On comparison with the 
European species, a specimen of which has been given me by 
Doctor J. M. Swaine, the following points of difference are found: 
The elytral sculpture is considerably coarser in the American 
species, with the striae deeper, the strial punctures larger and the 
declivital granules coarser; the elytral vestiture differs in that 
the central row in each interspace is here longer and more erect 
than in pilosus and also in the absence of the white band formed 
by the more plentiful vestiture in the sutural interspaces; the 
eround color of the elytra is darker as is also the vestiture; the 
vestiture of the front of the head is also longer and the median 
carina is more strongly developed. This species is apparently the 
first of the genus to be reported from America, north of Guatemala. 
Blandford assigns five species from Panama and Guatemala to this 
genus and a single species has been described by Hagadorn from 
Argentina. In Europe but the one modern species already men- 
tioned is known. 

X. americanus was taken by the writer in Maine on only two 
oceasions. On August 15, 1919, two individuals were found in 
their newly started burrows in the bark of a small white pine tree 
dying from suppression. On October 13, however, a number of 
brood burrows were found in a small recently dead white spruce 
tree and these contained a number of young adults and a few 
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larvae. This small tree occurred in a very dense stand of spruce, 
and it also had been so greatly weakened by overshading as to 
make it a suitable breeding place for the beetles. 

During the summer of 1921 the writer also obtained a number 
of specimens from red spruce at Cranberry Lake, N. Y. The 
dates of collection are June 24, July 17, Aug. 3 and Aug. 5, 1921. 
All were obtained from small, shaded-out red spruce trees and the 
beetles were present in only small numbers. 

The burrows consist of an entrance tunnel which leads directly 
into a rather large irregular shaped nuptial chamber. In the 
majority of cases but two egg-galleries lead off from the central 
chamber and usually extend in a nearly transverse direction. In 
several burrows, however, one or more additional galleries are to 
be found. These are in all cases short, are nearly at right angles 
to the first two and contain only a few egg-niches. The number 
of egg-niches in an egg gallery varies from 8 to 29 in those counted 
and the number of niches to the engraving varies from 21 to 54. 

As regards its economic: importance the species seems not to be 
at all common and all of the trees in which it was found were 
such as had been either greatly weakened or actually killed by 
suppression. In white pine it was associated with Ips pini Say, 
Pityophthorus granulatus Sw. and P. nudus Sw. While in white 
spruce no other bark beetle occurred in the same region of the 
tree, but P. opaculus Lee. and Cryphalus mainensis n. sp. were 
breeding in the lhmbs and twigs. 


Pityophthorus balsameus n. sp. 


Description of adult female: Very dark reddish brown, 
almost black; 1.88 mm. long, 2.87 times as long as wide. 

Front flattened, with a reniform, spongy area of a light reddish- 
brown color; median carina indicated by a distinet tooth just 
above the epistomal margin; marginal hairs abundant near the 
broadly emarginate center, sparse laterally; remainder of frons 
rather coarsely and roughly punctured; apparently glabrous; eyes 
emarginate; antennal club nearly as broad as long, first and second 
sutures similarly, third suture more strongly arcuate; club at least 
one-fourth longer than funicle. 

Pronotum 1.2 times as long as wide. posterior half with sides 
subparallel, broadly rounded in front; front margin distinetly 
serrate; anterior area moderately asperate; summit prominent, 
with well-marked, wide, transverse impression behind the summit, 
divided by a shining, impunctate, slightly raised, median line; 
with a similar but less prominent longitudinal lateral elevation at 
each side; posterior half of dise with deep, moderate sized punc- 
tures, Sides rather more densely but less deeply punctured. 

Klytra wider than thorax, 1.78 times as long as wide; sides very 
faintly arcuate, very broadly rounded behind but slightly pro- 
duced at the suture; striae not impressed except the first, strial 
punctures rather coarse, in rows, somewhat irregular near suture ; 


120 New York State College of Forestry 


interstrial punctures similar to strial, but sparse, more numerous 
at the sides; dise of declivity shining, sparsely pubescent with 
short inconspicuous hairs which are longer and more numerous at 
the sides and rear. Declivity with narrow moderately shallow 
suleus; suture moderately elevated, not granulate; lateral eleva- 
tions each with a sparse row of small short blunt tubercles on the 
third interspace. 

Male with the front coarsely, roughly punctured, with distinct, 
median, narrow, elevated carina below, ending above the epistomal 
margin in a distinct tooth-like structure, with some indication of 
a transverse carina at level of upper angle of eye; pronotum 
broader than in female, as wide as elytra; declivity very narrowly 
suleate; suleus nearly eliminated at its center by an inpushing 
from each lateral convexity ; lateral elevations devoid of granules, 
each, however, with a blunt tooth-like prominence, with its apex 
in line with the second stria but belonging to the third interspace. 

Type — A female, Orono, Maine, July 12, 1919, M. W. Black- 
man, collector; Lot No. M-86-b. 

Host tree — Abies balsamea (Uinn.) Miller. 

Described from a series of seven females and two males collected 
by the author at Orono, Maine, July 8, 12, 17, 19 and at Chemo 
Lake, August 18, 1919. All of these specimens except one of the 
males were taken from their burrows in the twigs of balsam fir. 
The male collected at Chemo Lake was in a twig of red pine 
(Pinus resinosa Ait.). 

All of the brood-burrows found were in twigs or small limbs 
less than one-third of an inch in diameter. These galleries are 
of the type common to the genus, consisting of a rather large 
nuptial-chamber from which originate several egg-galleries. These 
latter are rather short and groove the sapwood deeply. The bur- 
rows studied were invariably found to originate at the base of a 
smaller branch or twig where the bark is usually rougher and 
thicker. This species was found only in dying or recently dead 
twigs of balsam and was not taken in healthy material. It is 
probably of little economic importance. It was associated in balsam 
with Pityophthorus canadensis Sw. P. puberulus Lee., P. opaculus 
Lee. and Cryphalus balsameus Hopk. In red pine it was found in 
the same twigs as P, canadensis Sw. and P. puberulus Lee. 


Pityophthorus patchi n. sp. 


Description of adult female: Very dark reddish brown; 
1.97 mm. long, 3.1 times as long as wide. 

rons plano-convex on a nearly circular area extending nearly 
from eye to eye; with an oval, densely pilose or spongy, slightly 
elevated portion at the center, the long diameter vertical and the 
transverse diameter about half that of the entire front; pilose 
area divided vertically by an indistinct carina ending in a small 
but distinct tooth just above the epistomal margin; lateral non- 
pilose area moderately punctured, more roughly above, with very 


New Species of Ipidae from Maine 121 


fine and short hairs; epistomal margin sinuate, with a border of 
stiff hairs longer at the center (abraded in old specimens) ; eyes 
broad oval, broadly, rather deeply emarginate; antenna of but 
little lighter color than the remainder of the body; club eonsider- 
ably longer than funicle, more than one-fourth longer than wide, 
with the first suture nearly straight, the second curved and the 
third strongly curved. 

Pronotum 1.26 times as long as wide; sides subparallel for nearly 
+wo-thirds of the posterior part, then very slightly constricted and 
broadly rounded in front; front margin feebly serrate; anterior 
area moderately asperate; summit prominent, with broad, deep, 
transverse depression posteriorly ; median impunctate area of pos- 
terior half slightly elevated, disc and sides moderately but deeply 
punctured, with a few short fine hairs; posterior marginal line 
distinet, shghtly bisinuate. 

Elytra wider than pronotum, 1.86 times as long as wide; widest 
before the middle, sides subparallel, weakly arcuate, broadly 
rounded behind; striae not impressed except the first, strial pune- 
tures of moderate size, but deep and not arranged in regular rows, 
those of the interspaces numerous, and similar; dise shining, nearly 
glabrous; pubescence at sides not so sparse. Declivity narrowly, 
deeply suleate, suture elevated, narrowed midway in the declivity 
but wider toward the summit and apex; lateral prominences high, 
each with a sparse row of minute tooth-like granules; hairs short 
and sparse. 

Male slightly smaller but of the same general proportions; front 
similarly plano-convex, with a small, sub-cireular area at the center 
clothed with short hairs and divided by an indistinet carina ending 
in an epistomal tooth which is coarser than in the female; with 
the outer area of the front coarsely and roughly punctured; 
lateral elevations of the declivity not quite so high, with the 
granules smaller and more sparse. 

Type — A female, Orono, Maine, Aug. 20, 1919, M. W. Black- 
man, collector; Lot No. M-155. 

Host Trees — Balsam fir (Abies balsamea (inn.) Miller), white 
pine (Pinus strobus lL.) and white spruce (Picea canadensis 
iil.) "BS. & Py: 

Described from a small series of eight specimens obtained by the 
writer July 12, August 5 and 20, 1919. The beetles were found 
in their burrows in dying and recently dead twigs, the entrance 
opening always occurring at the base of a small branch. The 
nuptial chamber is lar ge and the burrow as a whole often 
approaches the cave type characteristic of such species as Crypha- 
lus balsameus but some of the burrows also show short egg-galleries. 
The eggs are placed in niches either in the walls of the egg- 
galleries or in those of the nuptial chamber. 

In balsam twigs P. patchi was associated with P. canadensis Sw., 
P. balsameus n. sp. and Cryphalus balsameus Hopk.; in white 
spruce with P. canadensis; while no associates were found in the 
same twigs from white pine. ; 
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The species is named in honor of Dr. E. M. Patch, Entomologist 
for the Maine Agricultural Experiment Station. 


Pityophthorus biovalis n. sp. 


Description of adult female: Dark reddish brown; length, 
1.9 mm.; three times as long as wide. 

Front with a coneave area of three-fourths of a circle, extending 
from eye to eye, bordered with moderately long, stiff, shghtly in- 
curved hairs, divided longitudinally by an elevated ridge or carina 
which is suleate along its summit and sparcely pubescent with 
short, stiff hairs on the upper two-thirds, with a rather deep, oval, 
glabrous and shining coneavity at each side; epistomal margin 
sinuate, with short, stiff hairs sightly longer at the center. Eyes 
distinetly emarginate. Antennae lighter in color, club more than 
one and a half times as long as funicle, oval, first two sutures 
subequally arcuate. 

Pronotum 1.26 times as long as broad; sides subparallel on the 
posterior part, slightly constricted in front of middle, and broadly 
rounded anteriorly ; front margin serrate; anterior half moderately 
asperate; summit prominent; transverse depression fairly pro- 
nounced; median and lateral impunctate areas slightly elevated ; 
posterior half of pronotum moderately, rather finely, but deeply 
punctate on the dise and sides; posterior marginal line distinct, 
slightly sinuate. 

Elytra wider than thorax, sides slightly arcuate; very broadly 
rounded (sub-truneate) behind; first stria impressed, the others 
not; strial punctures of moderate size, deep, in not entirely regu- 
lar rows; punctures of the interspaces nearly equal in size, not 
numerous but more so in the second interspace and at the sides, 
dise shining and appearing glabrous from above, but with a few 
short hairs which are more numerous and longer at the sides. 
Declwity abrupt, with rather deep, shining sulcus, suture elevated, 
rather narrow; lateral elevations high and abrupt, each with a 
row of small, irregular, blunt teeth along its summit. 

Male of the same general proportions, but slightly smaller 
(length 1.85 mm.) front plano-convex, suleate along the median 
line, with a light reddish-brown, oval area at each side, each appear- 
ing spongy at its center, shining and glabrous at its periphery ; 
declivity with suleus narrower than in the female, with the lateral 
elevations apparently not so high, but with a blunt tooth-like 
prominence opposite the third interspace. 

Type — A female, Brunswick, Maine, June 29, 1919, M. W. 
Blackman, collector, N. Y. S. Col. For. Lot No. M-62-a. 

Host Trees — Red spruce (Picea rubens Sarg.) and white pine 
(Pinus strobus L.). 

While but one specimen of each sex of this species was taken the 
characters, especially those relating to the female frons are so 
strikingly different from known forms that it is readily separated 
by them alone. The female was taken June 29 from the twigs of 
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red spruce felled a few weeks previously, where it was associated 
with P. briscoei n. sp., Dryocoetes americanus Hopk. being common 
in the larger portions of the limbs. The male was derived from 
white pine twigs from Mt. Desert Island, Maine, Aug. 19, 1919, and 
was there associated with P. pulicarius Zimm. 


Pityophthorus briscoei n. sp. 


Description of the adult female: Very dark brown, almost 
black; 2.0 mm. long, three times as long as wide. 

Front of head with a nearly circular concavity extending from 
eye to eye, with dense, yellowish brown plush-like pubescence, 
slightly longer at the lateral margins, divided by a median vertical 
suleus which is shining, apparently impunctate and glabrous; 
above the concavity roughly punctured. yes rather finely granu- 
late, with the inner line narrowly emarginate. Antennal club 
longer than the funicle, with the first two sutures curved, the 
third more strongly arcuate. 

Pronotum 1.16 times as long as wide; sides subparallel behind, 
broadly rounded in front; front margin weakly serrate; anterior 
area moderately asperate; summit fairly prominent, wide trans- 
verse impression behind summit; median, longitudinal, impunctate 
line hardly elevated; posterior half of pronotum deeply, rather 
finely punctured on the dise and sides, with very fine and short 
yellow hairs; ventral surface of the prothorax impunctate and 
glabrous behind, punctured anteriorly. 

Elytra slightly wider than thorax, 1.87 times as long as wide; 
with the sides faintly arcuate, widest at the middle; very broadly 
rounded behind and appearing suleate-truneate from above; 
elytral striae not impressed, deeply, not coarsely punctured ; strial 
punctures somewhat irregular near suture and declivity and at 
the sides; interspaces smooth, shining, with punctures similar to 
those of striae, sparse on the disc, more numerous near the 
declivity and at the sides. Declivity steep, with moderately wide, 
deep, shining sulcus; suture slightly elevated, devoid of granules ; 
lateral elevations moderate, each with a few small rather closely set 
tooth-like granules in a row on the third interspace. Dise with 
minute, short, inconspicuous hairs, longer and coarser at the sides, 
scarcely so behind. 

Male shorter and slightly wider; front flattened on a nearly 
circular area, rather coarsely and roughly punctured, with a dis- 
tinet median carina elevated into a sharp, laterally compressed 
tooth slightly above the epistomal margin, with a rough, transverse 
arcuate ridge at the level of the upper angle of the eyes; declivity 
more deeply suleate; lateral elevations each raised at its center 
into a blunt tooth-like prominence in the third interspace, with 
faint traces of granules along its anterior slope. 

Type —A female, Brunswick, Maine, June 29, 1919, M. W. 
Blackman, collector, N. Y. S. Col. For., Lot No. M-62-a. 

Host tree — Red spruce (Picea rubens Sarg.). 
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Only three specimens of this quite distinct species were taken 
by the writer. They were taken from a single burrow in the 
smaller limbs of red spruce near Brunswick, Maine, June 29, 1919. 
The brood burrow was in a limb about one-half inch in diameter 
at the base of a smaller twig. Two longitudinal egg galleries, 
each slightly less than an inch in diameter extend in opposite 
directions. In one 15 eggs had been deposited, each in a side 
niche while in the other 13 had been laid. Some of these had 
hatched. This species was found in the same sort of material as 
P. biovalis n. sp. 

The species is named in honor of Prof. J. M. Briscoe, Professor 
of Forestry in the University of Maine. 


Pityophthorus shepardi n. sp. 


Description of the female: Reddish brown, length 1.75 mmn. ; 
2.7 times as long as wide. 

Front flattened on an area of more than a semi-circle, impressed 
on its periphery, densely and finely punctured throughout, densely 
pubseent with fine hairs of moderate length; remainder of the 
front shining, finely and sparsely punctured ; epistomal margin 
entire, no conspicuous marginal hairs. Antennal club conspicu- 
ously hairy, longer than funicle, about one-fourth longer than 
wide, first suture nearly straight, second and third procurved. 
Eyes finely granulate, emargination about as wide as deep. 

Pronotum 1.07 times as long as wide, widest posteriorly, sides 
sub-parallel for about half fein length, then slightly constricted 
and rather narrowly rounded in front: anterior margin weakly 
serrate; anterior area moderately asperate ; summit not promi- 
nent; posterior area with distinct impunetate median line; re- 
mainder of dise and sides rather finely, not densely punctured ; 
posterior marginal line fine but distinct. 

Elytra slightly wider than pronotum, widest at about the middle, 
1.7 times as long as wide; sides slightly areuate to level of 
declivital origin, then evenly, narrowly rounded to the suture 
where they meet at an angle. Striae not impressed except sutural 
striae; strial punctures fine, fairly deep near base and at the 
sides but becoming progressively shallower and finer posteriorly, 
those of the first three striae obsolescent on the dise behind ; inter- 
strial punctures very sparse; dise of elytra glistening, glabrous; 
sides sparsely pubescent with short, stiff hairs. Declivity shal- 
lowly suleate with the suleus shining : suture moderately wide and 
elevated, very feebly granulate; lateral elevations inconspicuous, 
each with a sparse row of very small granules on the third inter- 
space, with one or two similar granules lateral to it, each bearing 
an inconspicuous, short, stiff hair. 

Male of about the same general proportions as the female; front 
rather coarsely, deeply, somewhate roughly punctured, with faint 
traces of a median carina; shining, glabrous or nearly so; epis- 
tomal margin entire with a scant border of short, stiff, yellow hairs 


New Species of Ipidae from Maine 125 


pronotum as wide as elytra or slightly wider; deeiivital suleus 
deeper ; lateral elevations, more pronounced, with coarser granules 
and longer, more conspicuous tactile hairs. 

Type —A female, Township 7-R-12, Maine, M. W. Blackman, 
collector ; Lot M-115. 

Host Tree— White spruce (Picea canadensis (Mill.) B.S. 
and P.) 

The type series consists of fourteen specimens collected by the 
writer in Township 7-R-12 in the Chamberlain Lake region of 
Piscataquis County, Maine, July 24, 28, 1919. The beetles were 
removed from their brood burrows in the limbs of a white spruce, 
slightly injured by a ground fire the preceding spring. The 
beetles breed in limbs from a half inch to an inch in diameter, 
the burrows being of the polygamous, radiate type, with the egg 
galleries which may reach a length of two inches, but are usually 
smaller, extending either longitudinally or obliquely from the 
nuptial chambers. 

There is considerable variation in size in the fourteen specimens 
studied, the type representing about the maximum of the series. 
The species is named in honor of Mr. H. B. Shepard, Forester for 
the Eastern Manufacturing Company of Bangor, Maine. 


Pityophthorus dentifrons n. sp. 


Description of the adult female: Very dark reddish brown, 
almost black; 2.18 mm. long, 2.57 times as long as wide. 

Front flattened on an area of a little more than a semicircle, 
strongly impressed at the periphery, bordered with moderately 
long ineurved hairs (not so long as in pulchellus) ; punctured 
finely but densely at the periphery which is bordered by a definite 
raised semicireular ridge, punctures becoming progressively 
sparser toward the center near the epistomal margin; area «livided 
by a very faint median carina. Hyes moderately granulate, rather 
deeply emarginate. Antennal club one-half longer than funicle, 
nearly as wide as long, with first suture procurved, second and 
third progressively more strongly procurved, the first two sinuate. 

Pronotum slightly wider than long, arcuate on the sides behind, 
slightly constricted before the middle, rather narrowly rounded 
in front; front margin distinctly serrate; anterior half rather 
strongly asperate; summit rather prominent; transverse im- 
pression just posterior to summit moderately deep, divided by a 
median slightly raised impunetate line, and marked off laterally 
by two obliquely divergent, slightly raised, impunctate lines ex- 
tending only half way to the posterior margin of the pronotum, 
posterior margin distinet, feebly bisinuate. 

Klytra slightly wider than pronotum, 1.67 times as long as wide, 
sides sub-parallel to level of origin of declivity, broadly rounded 
posteriorly ; striae scarcely impressed, sutural stria more strongly, 
with the punctures moderately coarse and deep, in fairly regular 
rows; interstrial punctures similar to those of the striae but very 
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sparse, interspaces rugulose; dise of elytra shining, nearly glab- 
rous, pubescence more abundant at sides. Declivity shallowly but 
widely suleate, suleus shining; suture moderately wide and ele- 
vated, with a sparse series of rather coarse, blunt, tooth-like 
granules; lateral elevations each with a row of five or six similar 
granules on the third interspace, becoming larger posteriorly, each 
with a short stiff hair, with a few small granules lateral to it near 
the apex. 

Male with body of similar size and proportions; front flattened 
on a semicircular area, with a distinct median carina produced to 
form a distinet, laterally compressed tooth one-third of the dis- 
tance above the epistomal margin; slightly excavated at each side, 
rather coarsely and roughly punctured, pubescence inconspicuous ; 
pronotum more broadly rounded in front; elytra more narrowly 
rounded behind; declivital armature not so coarse as in the female 
but similar. 

Type —A female, Orono, Maine, Aug. 1, 1919, M. W. Blackman, 
collector ; Lot No. M-122-a. 

Host plant — Picea rubens Sarg. 

This species is in some respects rather close to P. pulchellus 
Hichh. (hirticeps Lee.) and is very similar in general appearance. 
It may, however, be readily distinguished by the more narrowly 
rounded anterior margin of the pronotum, the more broadly 
rounded apex of the elytra, the lesser elevation of the suture on the 
declivity, but especially by the presence of the carina on the front 
of the head in both sexes and by the strongly developed frontal 
tooth in the male. It has been compared with LeConte’s types of 
hirticeps and pusio both of which are believed to be synonyms of 
pulchellus and is distinctly different although closely allied. 

This species is described from a series of eighteen specimens 
taken from their burrows in the bark of a small spruce about six 
feet high which had been cut the preceding spring. The burrows 
are started near the base of a smaller branch and are of the radiate 
type with longitudinal and diagonal egg galleries. Only the one 
lot of specimens was found in Maine. Additional specimens were 
also taken from red spruce June 15 and 28, 1921, at Cranberry 
Lake, N. Y., by Blackman and Fivaz. 


Cryphalus mainensis n. sp. 


Description of the adult female: Black; 1.63 mm. long, 2.25 
times as long as wide. 

Front of the head convex, shallowly, transversely impressed 
between the eyes; surface sub-opaque, closely and roughly but 
not coarsely punctured, with a few fine short hairs; epistomal 
margin with a few short hairs, slightly emarginate and feebly 
elevated in the median line. Eyes finely granulate, the anterior 
line weakly emarginate. Antenna lighter in color; club twice as 
long as funicle, apparently with four sutures, of which all but 
the distal one (which is the least distinct) are nearly straight. 
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Pronotum 1.35 times as wide as long; widest posteriorly, sides 
arcuately rounded to the front, which is rather narrow; front 
margin with from three to seven serrations varying in size and 
arrangement but never with the first pair on each side contiguous 
as in balsameus; those on each side of the median line usually 
separated by a considerable space which is occasionally occupied 
by a small median serration; asperities rather sparse, irregularly 
distributed, occasionally several are contiguous or coalescent at 
their bases, asperate area concolorous; sides and rear of pronotum 
finely and densely granulate-punctate ; pubescence shorter than in 
balsameus. 

Elytra very slightly wider than prothorax 1.52 times as long as 
wide, nearly two and one-third times as long as thorax; sides sub- 
parallel, moderately rounded behind as viewed from above; dis- 
tinetly punctate-striate, the punctures being more evident and 
the striae much more impressed than in balsameus and evident 
throughout their length; interspaces very finely and densely punc- 
tured with numerous seale-like hairs and a median row of slender 
hairs in each interspace which are coarser and longer at the sides; 
hairs from the strial punctures very fine and short. 

The male is usually smaller than the female and ean be dis- 
tinguished by the more narrowly rounded elytra. 

Type—A female, Orono, Maine, July 17, 1919, M. W. Black. 
man, collector; Lot No. M-98. 

Additional Localities Loon Lake, Chamberlin Lake, Me., Cran- 
berry Lake, N. Y. 

Host Trees — Red spruce (Picea rubens Sarg.) white spruce 
(Picea canadensis (Mill.) B.S. and P. 

This species is very similar in general appearance to C. bal- 
sameus Hopk. and is found in the same localities where the latter 
is abundant. It is readily distinguished, however, not only by its 
hosts but also by the character of the frons, the smaller and dif- 
ferently arranged pronotal serrations, the more strongly pune- 
tured and impressed elytral striae, the more evident hairs on the 
elytral dise and by other differences. It is distinguished from 
C. rubensis Hopk. by the slightly smaller size, darker color, the 
absence of the carinal line on the frons and the difference in the 
serrations of the pronotal margin. 

The type series consists of several hundred specimens taken by 
the writer in Maine during the summer of 1919, a short series 
from Cranberry Lake, N. Y., taken June 15, 1920, by Professor 
C. J. Drake and Mr. A. E. Fivaz from limbs of red spruce, and 
numerous specimens from the same locality taken by Blackman 
and Fivaz during the summer of 1921. 

The brood burrows are usually of the ‘‘cave’’ type similar to 
those of C. balsameus. However, several burrows containing 
several definite branch-galleries were found and in such eases the 
eggs were usually deposited in a small heap at the blind end of 
the gallery and covered with frass. In one case they had been 
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placed in definite egg-niches in the sides of a gallery. The usual 
type of burrow consists of an irregular cavity in the inner bark 
and outer sapwood. The eggs are laid in an irregular mass at 
any place in this cavity and are covered with the sawdust-like 
frass which often fills nearly the entire chamber. After laying 
their eggs the adults will often leave their burrow, usually by bur- 
rowing a second opening up through the bark. Several such 
deserted burrows were found where the eggs were still unhatched. 
The burrows are most commonly, but by no means invariably, 
started at the base of a smaller twig. 

Other species of bark beetles associated with C. mainensis in the 
same limbs and twigs include Polygraphus rufipennis Kirby, 
Pityophthorus puberulus Lee., P. dentifrons n. sp., P. shepardi 
n. sp., P. opaculus Lee. and Xylechinus americanus n. sp. 
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New Maine Jpidae from original photographs by Hammond. 


All magnified about 14 diameters. 


PLATE VI 


1, 2. Vylechinus americanus n. sp. 


3. Pityophthorus balsameus n. sp., 9. 
Pityophthorus balsameus n. sp., ~. 


4. 
5. 
6. 
ie 
8. 
o 


Cryphalus nainensis n. sp. 


Pityophthorus 
Pityophthorus 
Pityophthorus 
Pityophthorus 
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biovalis n. sp. 
patchi n. sp. 
shepardi n. sp. 
dentifrons n. sp. 
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Plate VI. 


Fig. 
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PLATE VII 


From original photographs by Hammond. 


10, 11. Brood burrows of Xylechinus americanus n. sp. in the bark of 
white spruce. 

12. Brood burrows of Cryphalus mainensis n. sp. in bark of spruce. 

13. Brood burrows of Pityophthorus dentifrons n. sp. in the bark of 
white spruce. 

14. Brood burrows of Pityophthorus shepardi n. sp. in the bark of 
spruce. 
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PLATE VIII 
Drawings by Paul W. Stickel. 


15. Xylechinus americanus n. sp. dorsal view. 

16. Front view of X. americanus n. sp. 

17. Dorsal view of Pityophthorus balsameus n. sp. 
18. Front view of male P. balsameus n. sp. 

19. Front view of female P. balsameus n. sp. 
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Plate VIII. 


Figures 
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PLATE IX 


20, 21 and 24 from drawings by A. F. Hough, figures 22 and 23 from 
drawings by Paul W. Stickel. 


Dorsal view of Pityophthorus patchi n. sp. 
Front view of P. patchi n. sp. 

Dorsal view of Pityopthorus dentifrons n. sip. 
Front view of P. dentifrons n. sp. 

Dorsal view of Pityophthorus shepardi n. sp. 
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Plate IX. 
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TWO NEW BARK-BEETLES FROM COLORADO * 


By M. W. Buackman, Professor of Forest Entomology, New York 
State College of Forestry, Syracuse, N. Y. 


Ips guildi n. sp. 


Description of the adult female: Reddish brown to black 
in color; 2.7 mm. to 3.5 mm. long (type 3.37 mm.), 2.88 times as 
long as wide. 

Front of the head (Plate X, fig. 2) is flattened below, granu- 
late-punctate, with the epistoma widely and deeply emarginate, and 
bordered with yellow hairs, which are more numerous near the 
median line; convex above, densely, coarsely, rugosely punctured, 
with an impunctate elevated median carina, hairs rather short 
and sparse; the eyés are coarsely granulate, with the inner lne 
broadly and shallowly emarginate; the antennae are much lghter 
in color, the club with the first suture straight at center, recurved, 
at the sides, second suture bisinuate. 

The pronotum (Plate X, fig. 1) is 1.17 times as long as wide, 
with the posterior angles broadly rounded, the sides subparallel 
to a point well in front of the summit, broadly rounded in front ; 
the anterior area densely and coarsely asperate, transversely de- 
pressed and densely granulate just behind the summit except in 
the median line, which is slightly elevated, smooth, shining and 
impunctate; the rest of the dise, shining, sparsely punctured, the 
sides with coarser, more numerous punctures. Vestiture confined 
to the asperate area, sides and depressions behind the summit; 
wanting on most of the dise. 

The elytra (Plate X, fig. 1) are slightly wider than the thorax, 
1.75 times as long as wide, with the sides parallel as far as the 
origin of the declivity, thence arcuately narrowed with the end 
truncate; striae impressed, strial punctures coarse, deep, closely 
placed; interspaces rather narrow, with fewer, finer punctures 
arranged uniserially and becoming larger near the declivity where 
both strial and interstrial punctures become somewhat confused. 
The declivity (Plate X, figs. 1, 3) is abrupt, nearly perpendicu- 
lar, concave, with numerous coarse, deep punctures; the sutural in- 
terspace elevated ; lateral margins prominent, each armed with three 
prominent, slender, conical, sharp, shghtly inecurved teeth; the 
first arising from the second interspace and directed candad- 
mesad; the second longer, curved, from opposite the third inter- 
space and directed similarly; followed by a ridge which usually 
bears two large tubercles (or blunt, low, rudimentary teeth), the 
first in the fourth, the second in the fifth interspace; the third 
tooth is slightly larger than the second, only slightly curved and 


* Contribution No. 32 from the Department of Forest Entomology, New 
York State College of Forestry, Syracuse, N. Y. 
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directed caudad, distinctly separate from the ridge above and 
from the strongly elevated acute posterior margin of the declivity, 
which is often slightly crenate and occasionally somewhat emargi- 
nate at the center. Vestiture abundant and moderately long. 

The male is similar but the frontal carina is usually lacking, 
the sculpture coarser and the declivital teeth are longer, coarser 
and more curved. 

This species is allied to I. latidens Lee. and I. longidens Sw. 
being especially closely related to the latter. It is, however, 
readily distinguished by the presence of the carina and by the 
coarser sculpture on the frons; by the differently shaped pronotum 
with its coarser, more numerous asperities, and by the coarser, 
better developed declivital armature as well as by other characters 
given in the description. 

Type —A female, Grand Lake, Colorado, March 4, 1921, KE. BR. 
Guild, collector; N. Y. S. Coll. For., Lot No. 122 

The type series contains twenty-three “eariee taken from 
their burrows in the bark of lodgepole pipe (Pinus murrayana 
Elw.) near Grand Lake, Colorado, January 22 and March 4, 1921, 
by Mr. Eugene R. Guild, a former student, now a ranger in the 
National Park Service. The species is named in honor of Mr. 
Guild. 


Pityophthorus murrayanze 0. sp. 


Description of the adult female: Reddish brown in color; 
2.2 mm. long, 3.14 times as long as wide. 

Front of the head (Plate X, fig. 5) flattened on a semicircular 
area which is very finely and very densely punctured and orna- 
mented with numerous very fine, very short hairs; epistomal 
margin thickened to form a lip which bears minute inconspicuous 
hairs; sides and upper part of frons more sparsely and coarsely 
punctured; eyes rather finely granulate, strongly emarginate; 
antenna pale yellow in color, the club oval, with the first two 
sutures straight and strongly chitinized, third suture areuate and 
subparallel to the distal margin. 

Pronotum 1.1 times as long as wide; with the posterior angles 
rounded, the sides subparallel behind, rather abruptly narrowed in 
front of the middle, broadly rounded in front; the anterior margin 
with broad, low serrations; the asperities of the anterior area rather 
broad and low; summit moderate; posterior area shallowly de- 
pressed just behind the summit, surface shining, moderately pune- 
tured, with a distinct slightly elevated impunctate median line. 
Lateral margin of pronotum rather sharp behind; ventral surface 
punctured except in the posterior lateral angle. 

Klytra wider than the pronotum, nearly exactly twice as long 
as wide, with the sides subparallel, rounded behind the origin’ of 
the declivity and with the apex subacuminate; the surface shining; 
striae not impressed, the strial punctures of moderate size, rather 
closely arranged; the interspaces narrow, somewhat rugulose, with 
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the punctures nearly as large as those of the striae but very sparse. 
Declivity strongly suleate with the punctures of striae 1 and 2, 
especially the latter, obsolescent; the suture rather wide and 
strongly elevated with a row of very fine granules; the suleus © 
smooth, sub-opaque, moderately wide and deep; the lateral eleva- 
tions moderately high with a very few, very minute granules. 
The vestiture is scanty, the dise nearly glabrous, with short hairs 
at the sides and on the declivity. 

Male about the same size and proportions as female but differs 
in that the front of the head is transversely impressed below, with 
a small tooth just above the epistomal margin; the frons above 
strongly convex with a transverse carina between the eyes, which 
is angled at the center and there joined by a short median carnia 
extending from above; all of frons except carinae densely punc- 
tured, nearly devoid of hairs. The elytra are widest at the base 
with the sides weakly converging behind, the declivity more deeply 
suleate, with the suture and lateral elevations more strongly 
granulate. 

Type —A female, Grand Lake, Colorado, December 30, 1920, 
EK. R. Guild, collector; N. ¥. 8. C. F., Lot No. 1214. 

Described from a series of twenty-five specimens collected from 
the bark of the trunk of dying lodgepole pine trees near Grand 
Lake, Colorado, December 30, 1920, January 22 and February 18, 
1921, by Mr. E. R. Guild, of the National Park Service. 
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PLATE 10 
Fig. 1. Ips. guildi n. sp. x. 21 dia. 
Fig. 2. Ips gwildi n. sp., Front view. 
Fig. 3. Ips guildi n. sp. Posterior-lateral view of declivity. 
Fig. 4. Pityophthorus murrayanae n. sp. x 18 dia. 
Fig. 5. Pityophthorus murrayanae n. sp. Front view of the female. 
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Plate X. 


DESCRIPTION OF HYLOCURUS PARKINSONIAE N. SP. 


With Revisional Notes on Hylocurus Eichh. and Micrais Lec. 


By M. W. BuackMAN 


Description of the adult male: Dark reddish-brown in color, 
2.17 to 2.4 mm. long, about 2.5 times as long as wide. 

The front of the head is convex-above, opaque, densely and 
coarsely granulate-punctate with numerous (often abraded), cla- 
vate, cinereous bristles, directed anteriorly ; with an areuate, trans- 
verse, granulate carina separating the lower portion, which latter is 
transversely impressed, smoother, subopaque, with slightly longer, 
more Slender hairs directed diagonally downward. The eyes are 
short oval, moderately coarsely granulate, with the inner margin 
entire. The antennal scape is short, clubshaped, curved or twisted, 
with a few rather short hairs; the funicle 6-jointed, 13/5 times 
as long as the scape, the pedicel wide, comprising more than 1/3 of 
length of funicle, distal segments slightly wider; the club short 
oval, first segment about 1/3 length of club, first suture very 
faintly sinuate, second similar and nearly parallel. 

The pronotum is 1.03 times as long as wide, widest behind the 
middle, with the sides behind subparallel; moderately rounded in 
front; anterior margin with low blunt serrations; asperities of 
the anterior area low, broad, moderately coarse; posterior area 
reticulate, subopaque, granulate-punctate, with very short, fine 
hairs. 

The elytra are wider than the pronotum; 1.5 times as long as 
wide, with the sides subparallel (slightly widened posteriorly), 
abruptly narrowed at the declivity, with a prominent sutural 
apex; surface rather feebly shining, nearly glabrous; punctate 
striate, with the striae deeply impressed posteriorly, with the pune- 
tures moderately coarse anteriorly but progressively coarser 
toward the declivital summit; interspaces narrower, with only a 
few punctures, shining anteriorly, subopaque near declivity, feebly 
convex anteriorly, but becoming carinate posteriorly and each 
ending at the declivital margin in a short, blunt tooth-like pro- 
jection. Decliwity abrupt, oblique, the face convex, striae punc- 
tured, the punctures coarse near the margin but rapidly becoming 
finer toward the apex; suture elevated, granulate, with short, stiff 
hairs, second and alternate interspaces flat, unarmed, with a few 
hairs only near declivital margin; third and alternate interspaces, 
more or less elevated, each with a few stiff hairs, third with from 
two to five small teeth or acute granules; fifth and seventh with 
one or more, ninth with the carina extending as far back as the 
base of the sutural apex, and, as seen from above, separated from 
this by a distinct notch. 
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The fore tibia is slightly wider toward the distal end, with the 
two sides sinuate; anterior edge with a few weak serrations; ter- 
minal mucro long, curved at the end; distal end obliquely truncate, 
armed with three submarginal teeth. 

The females vary from 1.7 mm. to 2.3 mm.(allotype, 2.1 mm.) 
long, 2.6 times as long as wide. The front is slightly more flat- 
tened than in the male, very finely granulate-punctate, the trans- 
verse carina lacking, with the pubescence similar and lacking or 
nearly so in a transverse line corresponding in position to the male 
carina; the pronotum is similar to that of male but with the mar- 
ginal teeth smaller; the elytra are proportionately longer than in 
the male, slightly wider than pronotum, with the sides subparallel 
as far as declivity, then broadly rounded, and ending in the acute 
sutural apex; surface moderately shining, striae with punctures 
finer than in male, interstrial punctures and hairs more numerous, 
both more abundant and the hairs longer toward the declivity, 
the interspaces not becoming carinate posteriorly ; declivity with 
the margin rounded and the face convex, the suture elevated, 
granulate and setose, second interspace, flat, unarmed, narrowed 
posteriorly, third, fifth and seventh elevated, each with several 
acute granules, ninth subearinate but not sufficiently so to be 
visible from above. 

Type—A male, ex dead Parkinsonia; Ray, Arizona, E. A. 
Schwarz, collector. Allotype, a female, same labels. 

Described from a long series of specimens collected by E. A. 
Schwarz at Ray, Arizona, and by Hubbard and Schwarz at Fort 
Yuma, Arizona, all of them being obtained from dead Parkin- 
sonia sp. Type, allotype and numerous paratypes in the National 
Museum, paratypes in the author’s collection. 

Specimens of this new species were given to the writer for 
description by Dr. BE. A. Schwarz with the comment that they 
represented a new species of Hylocurus and that in his opinion 
LeConte’s genus Micracis should probably be submerged in Eich- 
hoff’s Hylocurus. The literature was examined with the following 
results: The genus Hylocurus was described by Hichhoff * in 
1871 (pp. 133, 134) to inelude a single species from Mexico — 
Hylocurus elegans. The same author later (1879,+ pp. 298-301) 
described the genus more fully and added descriptions of two 
new species —H. discifer from Venezuela and H. alienus from 
Cuba. The revised description (1. ec. p. 298) reads as follows: 

‘“Head globular, retracted, mentum oblong, narrow toward the 
base, ligula small, mentum inserted near apex. * * * Antennal 
funicle 6-jointed, Ist joint globose, thick, 2nd much narrower, the 
following transverse, becoming progressively wider, club sub- 
globose, compact. Tibia sublinear. Tarsal joints 1, 2. 3 eanal.’’ 


* Hichhoff, W., 1871, Neue exotische Tomiciden —Arten. Berl. Ent. Leitschr, 
Vol. 15, pp. 131-137. 
+ Eichhoff, W., 1879, Ratio Tomicinorum, Brussels. 


144 New. York State College of Forestry 


In 1895 Blandford* (pp. 220-225) redescribes the genus and 
adds seven new species from Mexico and Guatemala. His generic 
description is fuller and more definite and differs also in his recog- 
nition of the sexual differences. The essential portions of his 
description follows: ‘‘The antennae have a rather short, curved, 
clubbed scape, a six-jointed funiculus, the joints of which are 
moniliform, the third to the sixth transverse and increasing moder- 
ately in thickness; the club is short-oval, compact, and shining, 
crossed by two curved, fringed sutures. The tibiae are narrow, 
slightly wider apically, the anterior pair unarmed, except for two 
short spines at the upper apical angle. The elytra are more 
or less strongly punetate-striate, the punctures often much 
dilated and eribriform posteriorly; at the apex they are produced 
into a common mucro, as in Micracis. The sexual differences in 
their structure are important and were not recognized by Hichhoff. 
In the male the interstices become subearinate as they approach 
the declivity, round which they form a marginal series of short 
teeth, carinae, or, In one species, acute spines, and they may be 
elevated above the general surface so that the sides of the elytra 
appear to diverge behind; the declivity itself may be convex or 
retuse and nearly vertical, elevated near the suture alone, and it 
may be sculptured differently from the horizontal portion. In 
the female the elytra are regularly and strongly declivous behind 
the declivity being convex, with no marginal tubercles round its 
upper border.”’ 

In his characterization of the genus Hagedornt (1910, pp. 118— 
119) describes the eye as elliptical with the anterior margin emar- 
ginate, and the antennal club as solid, without sutures. 

It is thus apparent that the characterizations of the genus 
Hylocurus Eichh. contained several ambiguities and discrepancies. 
This is especially true of the descriptions of the antennal club 
which Eichhoff describes as ‘‘Solida’’ which might be translated 
as “‘solid’’ (presumably without sutures) or merely as ‘‘compact.’’ 
His figure, however, shows two distinct sutures and Hagedorn is 
manifestly wrong in describing it as ‘‘solid, without sutures.”’ 
As has been shown recently by the writer,t the structure of the 
antennae and the foretibiae are of the greatest importance in de- 
termining the genera and species of this group. On the basis of 
such differences especially, the North American species included 
by LeConte in his genus, Micracis were divided into three groups 
of at least sub-generie grade: Micracis represented by M. sutur- 
alis and its allies; Pseudomicracis represented by M. opacicollis 
Lee. and M. nanula Lee.; and Micracisoides represented by 


* Blandford, W. F. H., 1895, Family Scolytidae, Biologia Cent. Amer., Col., 
Vol. IV pt. 6, pp. 81-298, 

+ Hagedorn, M., 1910, Genera Insectorum, Coleopt., Family Ipidae, pp. 
1-178, 14 pl. 

+ Blackman, M. W., 1921, North American Ipidae of the Subfamily Micra- 
cinae, Miss. Agr. Exp. Stat., Tech. Bull., No. 9. 
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M. rudis Lee. and its allies. It is now believed that the latter 
group is more closely allied to the described species of Hylocurus 
than to the true Micracis of LeConte of which M. sutwralis Lee. 
is the genotype. Thus in the writer’s opinion the genus Micracis 
Lee., represented by M. hirtellus Lee., M. suturalis Lee., M. meridi- 
anus Blackm., M. populi Sw. and M. swainei Blackm. and by 
M. opacicollis Lee. and M. nanula Lee. of the subgenus Psewdomi- 
cracis, should stand. 

Hylocurus Eichh. then should include not only the species of 
that genus described by Eichhoff and by Blandford but also 
H. parkinsoniae described herewith, and the following species 
hitherto included with Micracis—rudis Lee. biorbis Blackm., 
bicornus Blackm., harnedi Blackm., and langstoni Blackm. These 
species agree with Blandford’s redescription of the genus in all 
respects except in the extreme differences between the sexes. 
Even in this respect /angstoni shows similar secondary sexual 
characters but these are not developed to such an extraordinary 
degree. In harnedi the sexual differences consist especially in the 
arrangement and size of certain teeth upon the declivity and in 
the greater elevation of the ninth interspace in the male. In rudis, 
biorbis and bicornus the sexes can be best distinguished by frontal 
characters, but are also indicated by the slightly coarser sculpture 
and the greater elevation of the ninth interspace in the males. 

The arrangement then of this division of the subfamily should 
be as follows: 


A. Antennal club with distinct sutures on the outer face, scape 

clavate or flattened and subtriangular, funicle 6-jointed. 

B. Posterior end of elytra drawn out to form an acuminate 
sutural apex. 

C. Antennal seape club-shaped, with a few short or 
moderate hairs, antennal club with first suture 
broadly curved; eyes short oval, widely separated 
above and beneath; fore tibiae slightly wider 
distally, with both edges sinuate, outer edge 
weakly serrate, distal end with 2-4 marginal 
teeth. 

Genus Hylocurus Eichhoff 


CC. Antennal scape flattened, subtriangular, with 
numerous long hairs, club with first suture angu- 
late or narrowly curved, eyes large, elongate, 
more coarsely granulate, contiguous, narrowly 
or moderately separated beneath; fore tibiae with 
outer edge nearly straight. 


Genus Micracis Le Conte 


D. Eyes moderately separated beneath, inner margin 
entire; fore tibiae with sides subparallel, both 
nearly straight, outer edge entire, terminal mucro 
wide and large. 


146 New York State College of Forestry 


Sub genus Micracis 


DD. Eyes contiguous or very narrowly separated be- 
neath, inner margin emarginate; fore tibiae with 
inner edge sinuate, outer edge nearly straight, 
terminal mucro more slender. 


Sub genus Pseudomicracis 


BB. Posterior end of elytra conjointly rounded without 
sutural apex. (The remainder of the subfamily 
arranged as in the Key on p. 7, Miss. Agri. Exper. Sta., 
Tech. Bull., No. 9.) 


Fig. 
Fig. 
Fig. 
Fig. 
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EXPLANATION OF PLATE XI 


1. Hylocurus parkinsoniae n. sp. male. 
2. Hylocwrus parkinsoniae un. sp. female. 
3. Front view of male of H. parkinsoniae n. sp. 


4. Posterior view of elytral declivity of the male of H. parkinsoniae 
n. sp. 
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Plate XI. 


THE LIFE HISTORY OF TWO SPECIES OF NABIDAE 
(HEMIP. HETEROP.) 


Nabis roseipennis Reut. and Nabis rufusculus Reut. 


By F. G. MuNDINGER 


The Nabidae as a group are wandering herb-inhabiting species 
spending most of their time on grass and low bushes. They are 
small in size, ranging from about six to ten millimeters in length. 
The general color is reddish-brown except for two species Pagasa 
fusca Stein and Nabis subcoleoptratus Kirby, which are black. 
The body is elongate-oval in shape and the legs are long and well 
adapted for walking. The proboscis is long and pointed and when 
not in use extends back between the prothoracic coxae. The eyes 
are coarsely granulated, bulging and located dorso-laterally on the 
sides of the head. The general attitude assumed by the members 
of this family, with the head slightly raised, the suggestively eager 
way of carrying the beak and the protruding apparently all-seeing 
eyes, gives them a most alert and war-like appearance. 

The species most commonly found with Nabis roseipennis Reut. 
and Nabis rufusculus Reut. in the Cranberry Lake region are 
Nabis limbatus Dahlb and Nabis ferus Linn. 

The eggs of only two species of this family have been described, 
namely, Nabis ferus and Nabis rufusculus. Nabis roseipennis 
because it is better illustrated is considered first in this paper, 
and Nabis rufusculus being very similar in both appearance and 
habits is treated with reference to the former but follows in a 
separate discussion. 


Economic IMPORTANCE 


The economic value of the members of this family is as yet a 
matter of only rough estimate since the bionomics of but one 
species is so far known. 

Dr. Osborn (1918), in his article on ‘‘The Meadow Plant Bug, 
Miris dolobratus Linn.,’’ found Nabis ferus a species closely allied 
to N. roseipennis and N. rufusculus, to be a formidable enemy to 
this destructive plant bug. In their work on the ‘‘Corn-ear 
worm ’’ Garman and Jewett (1907) found Nabis (Coriscus) ferus 
to prey also upon this larva infesting the corn plant. N. rufus- 
culus has been shown by Brunner and Swenk (1907) to attack 
and kill the hessian fly which is a great pest in wheat fields. 
Woods (1915), in his paper on ‘‘Blueberry Insects in Maine,’’ 
deseribes N. rufusculus as feeding on the many small insects which 
the blueberry harbors. 

Aphids, plant bugs, leaf-hoppers, and many other small insects 
are found in quantities in grasses during the summer season. It 
has been found that some of them, probably most of them, are 


[149] 


150 New York State College of Forestry 


injurious to stands of grass, oats, hay, ete. Hence, N. roseipennis 
and N. rufusculus feeding on such insects must be considered as 
economically important. The presence of nabids on plants is not 
entirely beneficial, for it is undoubtedly true that by their habits 
of oviposition they may, when present in great numbers, do some 
injury. However, it is more reasonable to believe that what slight 
harm is done in ovipositing in such material as grass-stalks is more 
than offset by their suppression of plant-feeding insects. 


METHODS 


The first specimens used in this experiment were collected on 
June 10th. They were all females and were captured by sweeping 
the grass with a strong net. At this early date no nymphs were 
found, so the mature nabids had in all probability hibernated over 
winter. 

Six wooden boxes were filled with dirt, and small plants placed 
in them. In one box was placed a raspberry slip, in another a 
goldenrod stalk and in the remaining boxes, grass-stalks. These 
plants were all carefully examined to avoid using any material 
already containing eggs or harboring insects of any kind. Ordi- 
nary glass lantern globes were then fitted with fine wire-mesh 
removable tops and placed over the growing plants in the boxes. 

The cages so prepared were placed in a long tray at one side 
of the insectary. This structure was screened but otherwise open 
on three sides, giving the plants practically the same conditions 
for growth which they had in their former habitat. 

The first specimens collected were placed on the plants on 
June 10th. Every morning each plant was examined and the 
habits of the nabids observed. This was especially for the purpose 
of noting when the first eggs were laid so that a careful record 
of oviposition could be kept. Every second day about half a 
dozen aphids or other small insects were placed in each cage. By 
the thirteenth of June six cages were in operation, each containing 
one female, and two containing male and female. 

On the sixteenth of June the females began to oviposit, and since 
the grass-stalks seemed most preferred, the other plants were dis- 
earded, grass-stalks replacing them. One raspberry slip also was 
found to contain many eggs and was set aside. 

Because of the peculiar habit of the female in laying her eggs, 
it was often difficult to distinguish the eggs oviposited at a certain 
time from others laid in among them perhaps the next day. The 
most accurate way of keeping this data was by numbering the 
sides of the boxes and designating the eggs by their position on 
the stalk in relation to the number on the side of the box. 

On the thirtieth of June the specimens were again changed to 
new plants, since the egg-laying period was drawing to a close 
and the grass-stalks were well filled with eggs. This allowed 
a closer study of the hatching eggs and also of the habits of the 
mature nabids, which still laid a few eggs. 
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On hatching, the small, white nymphs, barely visible to the naked 
eye, were collected from the plants by means of a camels-hair-brush 
and placed in petri dishes, one or two ina dish. Each receptacle 
had been cleaned and a raspberry leaf placed within. Upon the 
leaf a drop or two of water was put, and also food in the form 
of aphids — one large one or two small ones per nymph. Each 
dish was numbered according to the box from which the specimens 
were taken, and the date of hatching placed upon it. Besides this, 
each additional dish was marked by a separate letter, date of begin- 
ning and other data as above. There were times when many 
nymphs had to be placed in one dish because of their great num- 
bers. Over fifty cages were in operation at one time. 

Every day observations of each dish were taken and the dishes 
thoroughly cleaned and supphed with a fresh leaf, water and food. 
Two nymphs from each instar were placed in alcohol for future 
study. One was taken as near the beginning of the instar as 
possible, and the other as close to the end of the instar as possible. 
Careful records were made of dates of moulting. By these methods 
about twelve specimens were carried successfully through to the 
adult stage. A later chart will show the mortality during this 
time, but it must be remembered that this includes the specimens 
preserved throughout the various instars. 


Nabis roseipennis 


N. roseipennis, commonly known as one of the blond damsel 
bugs, was first described by Reuter in 1872. It belongs to the 
order Hemiptera, suborder Heteroptera, family Nabidae Costa, 
subfamily Nabinae Reuter and genus Nabdis Latriele. 


DISTRIBUTION 


N. roseipennis is practically transcontinental in North America, 
occurring from British Columbia to Colorado and New Brunswick 
to Virginia. It has been reported from the following regions north 
of Mexico; Northern Canada, Western Canada, Ontario, Maine, 
New York, New Hampshire, Massachusetts, Connecticut, Pennsyl- 
vania, Delaware, New Jersey, District of Columbia, Ohio, Wis- 
eonsin, lowa, Nebraska, Kansas and Colorado. 


GENITALIA 


For a proper understanding of some of the observations later 
recorded, some knowledge of the genitalia and ovipositors is 
necessary. 

In the male, the last segment of the abdomen is hollowed-out 
at each side dorso-laterally and accommodates a clasper in each 
coneavity. The clasper in general outline is spoon-shaped, as shown 
in Fig, 32, with the extreme ends bent slightly out of the same 
plane. It is fastened at the smaller posterior end and extends 
forward. A few hairs arise from this posterior portion. The 
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anterior end of the clasper is expanded into a thin, flat area, the 
upper margin of which terminates in a spine-like process. 

The claspers of NV. roseipennis compar ed with those of N. rufus- 
culus show a considerable difference in shape. The form of clasper 
varies for each species of the family and has served as one of the 
specific characters of the species. 


THE OVIPOSITOR 


The ovipositor of the female is quite prominent and located on 
the postero-ventral side of the abdomen. ‘The last segment has 
in its surface a wide groove, and it is in this that the folded 
ovipositor lies. It is cylindrical for about two-thirds its length, 
but at the extreme posterior third is expanded into a structure 
consisting of two closely approximated, spoon-shaped parts. The 
entire ovipositor is quite hairy, the longest hairs being on the 
posterior end. 

On dissection, the external egg apparatus is seen to consist of 
six parts arranged in three pairs. The first or outermost pair 
forms an enclosing sheath and is translucent, the dark stylets 
showing through them as a long, brown ‘streak, when they are 
closed. They are hollowed-out and slightly curved, the extreme 
posterior portion being spoon-shaped as stated above. The middle 
pair consists of two long, narrow stylets, brown in color and very 
hard and chitinous. They are also slightly curved and grooved 
to accommodate the third or innermost pair. These are a little 
shorter and heavier than the middle pair and their points are 
spirally- serrated. This third pair is also widely grooved and when 
placed 1 in approximation forms a tube through which the ees passes 
and is placed in position in the stalk or leaf. 

In Fig. 29 the second and third pairs are drawn as they are 
normally fitted into one another. In Fig. 30, the ovipositor of 
N. rufusculus, these parts are shown entirely separated and may 
be referred to for N. roseipennis because of the similarity. 

Considerable force is used by the nabid in piercing a stem with 
the stylets and this led to a search for some supporting structures 
at the base of the ovipositors. 

Just under the chitinous covering of the last abdominal segment 
was found what might be called a supporting or reinforcing struc- 
ture. It consists of two pairs of arched chitinous bands connecting 
the base of the ovipositors with two other chitinous bands running 
posteriorily along the lateral edges of the last segment on each side 
and just inside the connexivium. From the middle point of each 
side of the sheath of the ov ipositors s a band is given off perpendicu- 
larly to the sheath and curving over the abdomen uniting with 
the lateral bands near the junction of the first two and their union 
with the lateral bands. There is also a third band, a continuation 
of the anterior ends of the lateral bands, which arches over the 
segment just anterior to the bases of the ovipositors. This band 
completes the several structures of the region. 
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OVIPOSITION 


Oviposition might be explained theoretically as follows: With 
the bending-under of the abdomen the muscles locking the sheath 
are relaxed, allowing its two sides to spring apart. At the same 
time the ovipositors are let down and perhaps the initial piercing 
done by the longer stylets. The innermost pair probably dces most 
of the rasping and drilling after the surface is ruptured, using 
the second pair as a sleeve through which they are able to operate 
up and down. The longer stylets also may aid in spreading the 
opening during the passage of the egg and the withdrawal of the 
innermost pair. The two spoon-shaped structures of the first pair 
probably aid as egg guides. 

Oviposition is an interesting phenomenon to watch. The first 
part of the process seems to be that of testing the grass-stalk at 
various places with the proboscis. If a nabid has oviposited at a 
particular spot on a stem, she is quite sure to return to the same 
vicinity a second or a third time. 

On June 17th a nabid was seen near the top of a grass-stalk 
probing it with her proboscis. After a short time this was stopped 
and the abdomen bent forward and under. The first two pairs of 
legs were holding firmly to the opposite side of the grass-stalk. 
Almost immediately the ovipositors were seen to swing downward 
slowly. This motion was so slow and steady as to remind one of 
the mechanical manipulation of a heavy piece of steel. The ends 
of the stylets touched the grass-stalk near where the proboscis had 
been. They were at first perpendicular to the stalk. There was 
an apparent straining and a rhythmie jabbing motion of the 
abdomen. The female seemed to exert every ounce of her effort 
to pierce the outer grass wall. Sometimes with all the straining 
she was unable to force her stylets in, then again after only a 
short trial they would suddenly sink into the stem for their entire 
length. They appeared to be guided somewhat by the female after 
breaking through the hard exterior of the stalk. 

Several of these operations were timed. Once the ovipositor 
was found to remain inserted for three minutes and ten seconds, 
another time for three minutes and thirty-five seconds, and a third 
time for only thirty seconds. On the withdrawal of this egg- 
apparatus nothing can be seen until after a few hours. The plant 
tissues gradually shrink away from around the distal end of the 
egg revealing the little egg-caps. 

There were cases in which nabids had oviposited through thin 
blades of grass, the eggs extending entirely through and hanging 
merely by means of the enlarged egg-caps. Some eggs were 
inserted similarly, but with the distal end down. These eggs so 
exposed to the air, did not seem to shrivel or lose their smooth 
outline. 

The females were found to lay from fifteen to sixty-five eggs 
each, and to have a laying period of about eighteen days. Since 
these specimens may already have been laying before they were 
captured, the figures in this respect are merely tentative. 
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Tor Eaa 


The egg of N. roseipennis is about 1.78 mm. long and of a 
elistening blueish-white color. It is elongate-oval in shape and 
slightly curved toward the distal end, where there is a feeble con- 
striction. Beyond this portion it widens again to receive the white 
hood. This hood is very distinctive and serves easily to distinguish 
the egg from that of NV. rufusculus. 

The ineubation period varies from seventeen to nineteen days. 
At the end of this period the hood is loosened by some force within 
the ege and the nymph gradually and very slowly emerges. The 
whole phenomenon has much the appearance of growth as there 
seems to be no movement on the part of the nymph at first. The 
head is first seen pressing against the hood and pushing it along 
for a few seconds. As the nymph emerges further the hood slides 
off from the head and falls at the side of the egg-shell, but still 
attached by a thin filament. 

The head of the emerging nymph is bent slightly ventrad, the 
antennae, proboscis and legs being in close approximation, making 
the whole mass appear quite compact. It is shining and nearly 
colorless except for the brown bead-like eyes. When the nymph 
has emerged far enough so that the prothoracie legs are free, they 
are feebly used in drawing out the rest of the body. This is true 
for each pair of legs. The nymph finally emerges and stands near 
the empty shell, still having the abdomen attached to the filament 
holding the egg-cap, by a slender thread-like substance. This is 
soon broken and the nymph seems to remain motionless for a very 
short time. This is doubtless done to allow the chitin to harden, 
since in Many instances the legs are not at all able to support the 
weight of the nymph when first hatched. The period of rest is, 
however, a very short one and soon the young nymph is secamper- 
ing off for food and drink. 

After hatching, all that can be seen of the egg-shell is the some- 
what irregularly-shaped opening about level with the surface of 
the grass-stalk and the hood lying at one side attached by the bent 
filament. Drawings of the egg before incubation and after, are 
shown in Figs. 9, 10, 11 and 12. 


First INSTAR 


The nymphs on first hatching are about 1.4 mm. long and nearly 
colorless, becoming whitish after a short time. The nymph as seen 
from above is bluntly pointed at each end; proboscis very long, 
reaching beyond metathoracic coxae; legs transparent and length- 
ened out of proportion to body; tarsi with proximal segment very 
short and distal segment much longer; each division of thorax with 
four hairs on dorsal surface, two near the center of the segment 
and one near each lateral edge; prothorax with median furrow; 
meso- and metathorax depressed below the level of the prothorax 
and abdomen, most strongly depressed medially ; abdomen strongly 
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arched, the segments easily determined, each bearing four hairs 
similar in arrangement to those on the thorax, the outermost row 
arising from spiracles along the margins, the sixth segment having 
the largest spiracles and the longest hairs; three large light spots 
on central dorsum of segments three, four and five respectively ; 
eyes large, semi-circular in outline as seen from the side, coarsely 
granulated, and reddish brown in color; two prominent hairs on 
dorsum of head above eyes; antennae about twice as long as body, 
hairy, the segments being longer successively as they approach 
the distal end; base of antennae dark, dark streak extending nearly 
to eye; first antennal segment with dark streak beneath and black 
ring at distal end; prothoracie femora well-developed, with row 
of teeth along inner side, each giving rise to a hair-like bristle, 
and a Similar row on ventral side, also dark subapical spots; meso- 
thoracic femora hairy and with dusky, subapical spots; meta- 
thoracic femora with six long hairs along inner side and red 
apical ring; all tibia hairy; tarsi with thin covering of hairs and 
darkened at outer end. 

As the nymphs grow older the body becomes yellowish-white in 
color, also the legs; brownish streaks appear on dise of thorax 
near lateral margins; lateral edges of abdomen become compressed ; 
central area, brownish; third segment pigmented and well-defined 
at edges. 


SECOND INSTAR 


Length at beginning of second instar is about 2.58 mm., and 
form assuming more that of mature nabid; translucent to color- 
less at first; antennae a little longer than body; proboscis with 
dark central streak and extending beyond mesothoracic coxae; 
thoracic terga greenish in color and not extending to lateral mar- 
gins; pleural region of thorax dusky, a white streak running 
between this region and the dorsal terga; ventral portion of 
abdomen becoming well rounded, lateral edges unpigmented and 
prominent; small black spots at bases of teeth on first and second 
femora. 

At the end of the instar the streaks along dorsal margins of the 
thorax become brownish; central areas of second and third abdom- 
inal segments olive-green; third and fourth segments with patches 
of green; red spots on third segment and a few irregular dashes 
of red on central dorsum of segments three, four and five; dorsal 
terga of abdomen not reaching to lateral margins; spots notice- 
able on metathoracie tibia; terminal segment reddish. 


TuirD INSTAR 


Length of nymph about 2.87 mm.; body longer in proportion to 
width than in second instar; antennae about one-quarter longer 
than body; tylus dusky at sides; two distinct dusky lines appear- 
ing on dorsum of head; dusky design beginning on dise of pro- 
thorax; mid-dorsum of first and second abdominal segments with 
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small, greenish patches; third segment with large, green patch 
and central, red spot; last abdominal segment dusky; abdomen 
hairy on ventral side; pro- and mesothoracie femora with large, 
dark patches; small, stiff bristles appearing on ventral side of pro- 
thoracic femora; small teeth appearing on inner side of first tibia; 
metathoracic tibia well spotted. 

At the end of the instar wingpads appear definitely outlined ; 
margins of abdomen wide and whitish; triangular white spots 
at postero-lateral corners of each abdominal segment very notice- 
able; tarsi greenish at outer ends. 


FourtH INSTAR 


Length about 4.7 mm.; antennae about as long as body, the two 
distal segments light greenish in color; two dark spots between 
hinder portions of eyes; greenish patch on cach side of head pos- 
terior to eyes; black design on prothorax further developed and 
median red streak present ; wingpads growing larger, tips of meta- 
thoracic pads reaching posterior of first abdominal segment, both 
pairs of wingpads, olive-green with a few white spots; median 
area Of meso- and metathorax colorless; inverted ‘‘U’’ on dorsum 
of anterior end of abdomen and red spots at centers of first few 
Segments; row of six round, greenish dots at under side of lateral 
edges; dusky bars beginning to form on outer sides of prothoracic 
femora. 

At the end of the instar, sides of tylus are very dark; anterior 
dorsum of head dusky; red streak along posterior median line; 
red median line on thorax and red spot on center of each abdom- 
inal segment ; tips of mesothoracie wingpads nearly equal in length 
to those of the metathorax; coarse hairs on venter of thorax and 
abdomen. 


Firra INSTAR 


Length about 4.87 mm.; body becoming proportionally broader 
than in the previous instar; proboscis reaching first coxae; 
antennae about as long as body; dark markings on head more 
conspicuous; design on dise of prothorax further developed and 
medial, red line present ; mesothoracie wingpads grown so that the 
tips overlap about one-half on the fourth abdominal segment, 
longer and narrower than the metathoracie wingpads; abdominal 
margins well defined and slightly thickened; dusky ‘‘V’’ on 
dorsum and also light rectangular area; red dashes in a line along 
mid-dorsum of abdomen, posterior segment hairy; the many small 
bristles on under sides of pro- and mesothoracie femora longer and 
the teeth appear smaller in proportion than before. 

At the end of the instar the design on the thorax is completed ; 
head dusky on ventral side; large spine forming on prosternum; 
center of mesothoracic dise with red design; each segment of 
abdomen except the last two with long, red dashes at extreme 
lateral edges; two red spots on head behind eves; row of green 
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patches along sides of abdomen below lateral edges; ovipositor of 
female in process of formation; mesothoraciec femora becoming 
barred and tibia quite heavily spotted; beginning of suture out- 
lining inner edge of clavus; distal segment of tarsi beginning to 
divide into two parts. 


Hasits or NYMPHS 


The habits of the young nymphs were quite interesting to 
ohserve. As soon as their legs were strong enough to support their 
weight, they were off on their quest for food. The usual behavior 
when there was no food in sight was to amble along slowly over 
the surface of a leaf or stem, prodding at it with the proboscis. 

The predaceous character of the family is revealed very early 
in the life of the young nymph. One-day-cld nymphs were seen 
attacking aphids twice their size, thrusting the sharp proboscis 
with great precision into the abdomens of their victims. Some- 
times the aphid in an attempt to escape would pull the nabid 
along bodily for a short distance, finally freeing itself. Very sel- 
dom did all the nymphs placed in one dish reach maturity. It was 
usually a hard-fought contest, with the most aggressive subduing 
and eating the others. In feeding, the prey was pierced in various 
places and the body juices sucked out. Even the coloring-matter 
of the eyes was extracted and usually when a nymph was through 
feeding the body of its victim collapsed. The completeness with 
which this extraction is done is remarkable. 

The nymphs were hearty eaters, especially the younger ones, 
which fed almost continuously. They were also fond of water, 
one nymph having been observed with its proboscis inserted in a 
drop of water for four minutes and apparently drinking. When 
teased with a needle or a straw, they would often accept the chal- 
lenge to combat. 

The small nabids were also seen frequently cleaning the pro- 
boscis and antennae. This was accomplished by drawing the strue- 
tures between the approximated distal ends of the tibia. On close 
examination, these were found to have a row of spine-lke hairs 
at their outer ends which serve as excellent scrapers or brushes 
in removing small patches of old moult-skin or other foreign 
particles. 

MovuLtTING 


A number of nymphs were observed in the process of moulting. 
This is an interesting phenomenon and takes place as the nymph 
stands on the upper side, or clings to the lower side of a leaf. 
Just before moulting as was stated, the nymph is usually sluggish 
in its actions, the abdomen becoming whitish, probably because 
of the expulsion of all fcecal matter. The nymph assumes a 
position as shown in the drawing in Fig. 16, legs well spread apart, 
especially the metathoracic pair which appear braced. The head 
is bent downward so that the probosis is close to the ventral side 
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of the thorax along with the antennae. The skin breaks along the 
mid-dorsal line from the head to about the center of the abdomen. 
The body within is bowed upward and the prothorax is the first 
part seen to come through the slit, later the head is withdrawn. 
The legs are packed close together and by an up and down motion 
of these, much like a pumping action, the nymph climbs out of its 
old skin which remains standing. 

A specimen was timed during the fourth moult, as follows: The 
skin split about 9:44 a.m. At 9:51 the proboscis and one antenna 
had been withdrawn; soon after that the other antenna; next a 
front leg was worked free and gradually all of them, and the 
nymph stood quietly bracing himself, his abdomen still attached 
to the moult-skin. This he finally separated himself from by push- 
ing against it with his hind feet. At 9:53 A. mM. the process was 
completed, just fourteen minutes after the dorsal split occurred. 

Directly after moulting the movements of the head and legs 
were very feeble. At this time in the earlier instars the nymphs 
were nearly colorless except for red spots on the femora, antennae, 
and the reddish eyes. In the later instars, the first appearance 
after moulting was a dead-white, red spots appearing on the first 
and second antennal joints, on the head and also at the apical ends 
of the femora. The eyes have a reddish-brown appearance and the 
coxae are transparent and glass-like. 

The spots first appearing red, usually turn black after a short 
time. One exception to this is the apical spot of the femora which 
sometimes remains a reddish-brown. 

The nymph is not in its new covering long before it hardens and 
begins to color. That this pigment is merely in the outer skin is 
shown by a study of the old moult-skin, and that it is produced by 
cells underlying it is shown by the absence of color in the newly 
acquired skin. 


THE ADULT 


N. roseipennis is found in both the long-winged and short-winged 
form. Length of adult male about 5.9 mm.; widest part of pro- 
thorax 1.4 mm.; widest part of abdomen 1.9 mm.; color red-brown 
with dusky markings; general shape elongate-oval; female about 
7.1 mm, long; widest part of prothorax 1.6 mm.; widest part of 
abdomen 2.3 mm.; female wider proportionally through abdomen 
than male, and with darker markings; antennae not quite as long 
as body, second joint dark at apical end and the two distal joints 
dark; eyes large, dark red and bulging; tylus dark along sides; 
dusky converging lines on head with dark, narrow area between 
them hairy, a large ocellus at the posterior end of each dark line; 
sides of head dusky and pubescent ; wings light tan in color, pubes- 
cent and dusky-spotted; one unbranched vein through clavus; two 
long veins in corium, inner one dividing near posterior end of 
commissure and uniting again, forming a diamond-shaped cell, the 
vein then extending along the posterior border of the corium 
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giving-off branches through the membrane; row of inner closed 
cells and a row of outer, open cells formed in membrane; second 
vein extending through corium to outer, posterior border of this 
area and giving-off two branches about two-thirds of the way 
along; under side of the head dark and hairy; prothorax imme- 
diately before first coxae dark; mesothorax black below with fine 
pubescence ; abdomen with dark streak along mid-ventral line ; mar- 
gin of abdomen slightly reflexed; a large spiracle surrounded by 
red on ventral side of each segment of the connexivium; abdomen 
hairy below; last segment of male blunt at end, its dorso-lateral 
sides hollowed-out to accommodate the claspers; terminal segment 
of female pointed at posterior end and hairy; fore-femora well 
developed, heavily spotted above and barred on outer side, many 
smali stiff bristles below; tibia nearly colorless and with double 
row of black teeth along the inner edge; mesothoracic femora 
heavily barred on outer side, also heavily spotted and with small 
bristles below; tibia, with double row of black spines; metathoracie 
legs long, femora heavily spotted also, tibia heavily spotted; tarsi 
dark at each end and three-jointed. 


Hapsits oF Mature NaApips 


The nabids seem most active on warm and sunny days, most of 
them having been captured at such times. The specimens used in 
this experiment were found in grass and low bushes where there 
was plenty of food. 

Observed in the cages, their movements were usually slow, walk- 
ing along probing the surface of the leaf with the proboscis. On 
being disturbed they could move away quickly, their long legs 
being well adapted for walking. Oftentimes they would remain 
quiet at some place on a leaf, but usually made a sudden dive if 
a small insect came within reach. They are greedy feeders and 
will reach for a second victim before the first is entirely consumed. 

Two nabids were found copulating, their abdomens together and 
bodies extending in a straight line. During this time, which was 
probably toward the end of the period, the claspers of the male 
were seen to curl slightly and straighten-out again. This move- 
ment occurred along both axes. When copulation was completed, 
the male was seen to wave his claspers excitedly. No definite use 
for these structures could be ascertained. 

There was no evidence of a second generation during that sum- 
mer. The nymphs on maturing were placed in pairs in separate 
eages for observation. On the 17th of September a copulation 
was observed but the female was not seen ovipositing. It is there- 
fore quite probable that the females hibernate over winter and 
Oviposite in spring. 

NATURAL ENEMIES 


Perhaps the greatest natural check of this family and species, 
as of most other insects, is climate conditions. These affect the 
younger nymphs more readily than they do the older ones. 


160 New York State College of Forestry 


Moderate cold does not play such an important part as severe and 
sudden changes in temperature do. This may kill them or slow-up 
considerably the life processes. 

The nymphs of the first instar are very delicate and readily 
subject to mechanical injury such as may occur during hard rain- 
storms, wind-storms and the like. A very small drop of rain will 
drown a nymph of the first or second instars. 

Secondly, they are enemies of their own kind as was shown in 
the discussion of habits. This cannibalism extends throughout all 
stages, seemingly becoming greater as the nabid approaches 
maturity. There are other predaceous insects which very likely 
prey upon them — as certain reduviids and phymatids. Spiders 
and birds, too, are probably formidable enemies. 

A parasite was observed on a nymph when the latter was about 
ready to moult the second time. It appeared in the form of a very 
small red sac hanging on the ventral side of the body. It grew 
larger every day and after the sixth day left the insect. It was 
probably because of the parasite that the nabid failed to moult, 
remaining fifteen days in the second instar. The average duration 
of this stage is about four days. Dr. H. E. Ewing of the Division 
of Insects, Washington, D. C., kindly identified the parasite as 
belonging to the family TVrombidiidae, or ‘‘Harvest mites’’. 
Shannon (1914), in his paper, ‘‘Habits of Some Tachinidae,’’ 
states that N. roseipennis is parasitized by Leucostuma atra. 


Nabis rufusculus Reut. 


Since N. roseipennis Reut. and N. rufusculus Reut. are so 
similar in a great many ways, the discussion in the first part of 
this paper dealing with the economie importance, methods of 
procedure, ete., for N. roseipennis may safely be apphed to 
N. rufusculus. 


CLASSIFICATION AND DISTRIBUTION 


N, rufusculus was first described by Reuter in 1872. It belongs 
to the order Hemiptera, suborder Heteroptera, family Nabidae 
Costa and genus Nabis Latriele. 

This species is also practically transcontinental in its range 
in North America, occuring from British Columbia to New Bruns- 
wick and Colorado to Virginia. It has been reported from the 
following regions: Ontario, Maine, Massachusetts, New York, 
Maryland, New Jersey, New Hampshire, Vermont, Connecticut, 
District of Columbia, Virginia, North Carolina, Colorado, Northern 
and Western Canada. 


GENITALIA 


The last segment of the male is concave at its dorso-lateral sides, 
very similar to that of N. roseipennis. A eclasper extends across 
each one of these coneavities (Fig. 33). Unlike the claspers of 
N. roseipennis, the anterior ends are much broader (Fig. 34) and 


The Life History of Two Species of Nabidae 161 


are Semicircular in shape, terminating in a sharp spine, directed 
upward in normal position. The posterior portion of the clasper 
is much smaller than the anterior end and is slightly twisted out 
of the same plane. It bears a number of hairs on the upper 
surface. 

The ovipositor of the female is very similar to that of NV. rosei- 
pennis and the act of oviposition is very similar. The laying- 
period began about June 18th and extended to about July 9th. 
This also might be somewhat in error as some of the nabids prob- 
ably had begun to lay before they were captured. N. rufusculus 
favored the grass-stalk as a place to oviposit, though this particu- 
lar species is known to oviposit in certain fruits such as blue- 
berries, as was shown by Woods (1915) in his paper on “‘Blue- 
berry Insects in Maine.’’ 

THE Kee 


The egg of N. rufusculus is about 1.4 mm. long, elongate-oval in 
shape and bent at the distal end much as that of N. roseipennis, 
though not quite so sharply (Figs. 5 and 8). It is whitish in 
color and glistening. The striking difference between the eggs of 
the two species besides shape is the covering at the distal end. 
In N. rufusculus it is a flat cap nearly circular in outline, and 
flanged, fitting into the egg much like the cover fits into a milk 
cane (Hnies. "6, 71). 

The incubation period is between thirteen and eighteen days. 
The phenomenon of hatching is similar to that of N. roseipennis, 
the young nymph pushing the egg-cap ahead of it until this slips 
off the head and falls at the side of the cavity, still attached to 
the shell. This connection is made by means of a double filament, 
elbowed or bent in a similar manner to that of the other species 
(Fig. 7). The empty egg-shell appears as an irregular opening 
at the surface of the grass-stalk. 


First INSTAR 


The nymphs on first hatching are about 1 mm. long, nearly 
colorless, becoming whitish after a short time. They resemble the 
nymphs of N. roseipennis very much. The nymph is bluntly 
pointed at each end; proboscis transparent and very long, reach- 
ing beyond metathoracic coxae; legs very lone and transparent ; 
eoxae large, prominent and clear; distal segment of tarsi longer 
than proximal segment and dark at end; thorax with small median 
furrow on dorsum of first two segments, the anterior edge of the 
metathorax depressed below the level of the abdomen; each seg- 
ment of thorax bearing four prominent hairs on dorsal surface 
similar to those of NV. roseipennis in arrangement; abdomen arched, 
segments each with four hairs, those along margins arising from 
spiracles, the spiracle of the sixth segment being the largest and 
having the longest hair; abdomen with three large white spots 
on central dorsum of segments three, four and five, respectively ; 
eyes large, semicircular in lateral outline and reddish-brown in 
color; two prominent hairs above each eye; antennae hairy and 


6 


162 New York State College of Forestry 


about twice as long as body, segments longer successively toward 
distal end; dark streak along under side of first segment and black 
ring at distal end; second segment with narrow dark ring at distal 
end; dark streak from base of antenna extending toward eye; 
prothoracic femora large, whitish and hairy; row of small teeth 
along under side of femur and a row along the inner side, each 
giving rise to a bristle-like hair, dark subapical spots present ; 
- mesothoracie femora with long hairs below and a few above, small 
dark subapical spots present; metathoracic femora with dark 
subapical spots and reddish apical ring; all tibia whitish and with 
long hairs. 

At the end of the instar the abdomen appears shghtly elongated, 
rounded ventrally and the margins compressed dorso-ventrally ; 
lateral edges of thoracic dise darkened; small, triangular, white 
areas at postero-lateral edge of each segment. 


SECOND INSTAR 


Length about 2.54 mm., body longer proportionally than in 
first instar; antennae a little longer than body; thorax with faint 
brownish streaks along lateral edges of terga; abdomen robust, 
lateral edges compressed, forming definite margins; color brown- 
ish with two red spots on central tergal region of first abdominal 
segment; tergum of third segment definitely defined and with 
large greenish patches; terga of abdomen appear to be cut off near 
lateral edge; pro- and mesothoracic femora spotted; tarsi dark 
at ends. 

At the end of the instar the streaks along lateral of thoracic 
dise appear heavier; pleura of thorax slightly dusky, leaving white 
streak between terga and pleura; two reddish spots on central- 
dorsum of first abdominal segment; green spots on segments three 


and four. 
Tuirp INSTAR 


Length about 3.17 mm.; antennae about one-quarter longer than 
body ; proboscis shghtly darkened at base; wide clear streak mid- 
dorsally from head to first abdominal segment; margins of thor- 
acic terga pigmented, also pleurae, greenish; posterior segments 
of abdomen dusky and quite hairy; legs whitish; coxae 
transparent. 

At the end of the instar a red medial streak extends through 
anterior and posterior ends of abdomen; two reddish spots on 
dorsum of metathorax; last three segments of abdomen olive- 
brown; legs only moderately spotted; small bristles developing 
on under side of pro- and mesothoracic femora; double row of 
teeth developing along inner side of pro- and mesothoracie tibia; 
hind tibia spotted lghtly. 

FourtH INSTAR 

Length about 4.09 mm.; antennae a little longer than body; 
dark streaks along sides of tylus; two dusky streaks on dorsum of 
head; large olive patches on head behind eyes; beginning of 
characteristic design on prothorax; tips of mesothoracie wingpads 
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nearly even with those of the metathorax, their color dusky with a 
few white spots; pleurae of thorax dark-olive; dusky design with 
central, rectangular, clear area on dorsum of anterior abdomen; 
row of round, green spots on lateral sides of abdomen below 
margins; dark spots on fore-femora at bases of teeth; tibia with 
double row of black spines or teeth along inner side, hairy ; meso- 
thoracic femora with small, stiff bristles developing below and a 
few dark spots; metathoracic tibia lightly spotted. 

At the end of the instar the dusky marks on dorsum of head 
are enlarged; characteristic design on prothorax, nearly com- 
pleted ; two large red spots on dorsum of first abdominal segment, 
also at lateral edges of third segment. 


Firrn INSTAR 


Length about 5.12 mm.; nymphs with faint markings of ovi- 
positors on abdomen appear longer than the others, which are 
probably the males of the species; body broader in proportion to 
length than in preceding instar; antennae about as long as body; 
sides of tylus brownish; large olive patches on sides of head behind 
eyes; black design on prothorax about completed ; red streak run- 
ning dorsally and medially just posterior to head and extending on 
prothorax ; mesothoracic wingpads long and narrow, reaching to 
about one-half the fourth abdominal segment; metathoracic wing- 
“pads not grown beyond posterior edge of first abdominal segment ; 
clear area on dorsum of abdomen surrounded by hght olive and 
containing the three characteristic yellow-white spots; lateral mar- 
gins of abdomen broad and compressed; red dashes through mid- 
dorsum of abdomen; pleura of thorax brownish; body whitish 
below; row of green patches along side of abdomen ventral to 
lateral edge; prothoracic femora well developed, the ventral row 
of teeth nearly disappearing; mesothoraciec femora with few spots, 
small bristles below; metathoracic femora with few spots and red- 
dish ring at apical end; tibia long and with very few spots. 

Toward the end of the instar the broad abdominal margin is 
slightly reflexed; red design of indefinite shape on center of pro- 
and mesothorax; continuous red streak through mid-dorsum of 
abdomen; red dashes at extreme outer margin of segments, also 
small triangular white patches; red dashes along under side of 
lateral margins; apical joint of tarsus beginning to show signs of 
division into parts, forming a three-segmented tarsus. 


THe ADULT 


N. rufusculus is found in both the long and the short-winged 
form. The adult male nabid is about 5.7 mm. long; widest portion 
of thorax is 1.3 mm.; widest part of abdomen is 1.9 mm.; adult 
female nabid is about 6.5 mm. long; widest portion of thorax is 
about 1.4 mm.; widest part of abdomen, about 2.2 mm.; general 
shape elongate-oval; antennae a little shorter than body, second 
joint dark at apical end and outer two joints dark; general color 
tan with dusky markings; proboscis extends between prothoracie 
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coxae; dorsum of head tan colored and pubescent, two dark lines 
on dorsal surface with dark area between them; a large ocellus 
at posterior end of each of these lines; dark patch on head behind 
each eye; ventral of head and prothorax light, the latter pubescent 
above and forming collar for neck; characteristic design on raised 
area of disc, anterior and posterior lines deeply impressed; 
seutellum triangular in shape and with central, dark design; wings 
light tan, spotted with dusky; straight vein through clavus; two 
prominent veins through corium, inner one dividing, then uniting 
again, forming a diamond-shaped cell near the posterior end of 
the mid-dorsal commissure, the vein continuing along the posterior 
border of the corium and giving off long veins through the mem- 
brane, these forming a row of open cells at the posterior border; 
outer vein extending to outer posterior corner of corium and 
giving off two branches about one-half the way along; abdomen 
with narrow, dark, mid-ventral streak and broader streak along 
sides below lateral margin; lateral margins reflexed slightly, con- 
nexivium formed; spiracle on ventral side of each segment of 
connexivium surrounded by red; last segment of male abdomen 
rounded-up to meet dorsal tergum, dorso-lateral concavities present 
to accommodate the claspers; last segment of female abdomen 
rounded at sides and pointed at anterior end; forefemora barred 
lightly on inner side, heavily on outer side, spotted above and 
many small bristles below; tibia whitish and with double row of- 
black teeth along inner side; mesothoracic femora barred lightly 
on inner and outer sides, a few spots above and many small 
bristles below; metathoracie legs elongated, femora sparsely 
spotted, tibia lightly spotted and brownish in color; tibia three- 
jointed and dark at each end. 


EXPLANATION OF TABLES 


The data submitted in the tables on pages — and — might aid 
in showing the length of the five instars and the variation which 
takes place. Only a few specimens are concerned here. They are 
selected from those nymphs hatching July 4th and July 15th 
and are those specimens which survived longest. 

The first four columns are complete for the time between June 
16th and July 15th. The data of the two columns ‘‘Laid’’ and 
‘“Hatched’’ does not necessarily apply as to position in the table, 
since there was great variation in the length of the incubation 
period and also since there was much difficulty in marking the new 
eges from day to day. The eggs of N. roseipennis are very easily 
discerned but those of N. rufusculus were at times barely per- 
ceptible. 

The number in the sixth column indicates the dish in which one 
or more nymphs were living and the designation ‘‘No.’’ indicates 
the number of nymphs in a dish. 

Even considering the nymphs killed from each instar and pre- 
served, the totals at the bottom of the page show a rather high 
mortality. 
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Explanation of Plates 


1. Portion of grass-stalk showing hatched eggs and egg-caps of N. rufus- 
culus, much enlarged. 

2. Portion of raspberry stalk dissected showing eggs of N. roseipennis, much 
enlarged. 

3. Portion of grass-stalk with protruding white hoods of eggs of N. 
roseipennis, much enlarged. 

4. Portion of raspberry stalk showing protruding hoods of eggs of N. 
roseipennis. 

5. Dissected stalk of grass showing eggs of NV. rufusculus, greatly enlarged. 

6. Grass-stalk showing hatched eggs and egg-caps of N. rufusculus, much 
enlarged. 

7. Distal end of egg of N. rufusculus (hatched), showing egg-cap and 
attachment, much enlarged. 

8. Egg of N. rufusculus, much enlarged. 

9. Dissected grass-stalk showing eggs of NV. roseipennis, greatly enlarged. 

10. Grass-stalk showing hatched eggs and hoods of NV. roseipennis. 

11. Distal end of hatched egg of NV. roseipennis showing hood and attach- 
ment, much enlarged. 

12. Egg of N. roseipennis, much enlarged. 

13. Nymph of N. roseipennis, first instar, magnified 35 dia. Body of nymph 
appears shrunken away from body-wall in some places, probably due to the 
effect of the preservative. This phenamenon has occurred in a number of 
cases. 

14. Lateral view of nymph of N. roseipennis, Ist instar. Magnified 35 dia. 

15. Nymph of WN. roseipennis, beginning 2nd instar. Magnified 15 dia. 

16. Nymph, about 4th instar in process of moulting. Magnified about 13 
dia. 

17. Nymph of N. roseipennis beginning 3rd instar. Magnified 15 dia. 

18. Nymph of W. roseipennis beginning 4th instar. Magnified 14 dia. 

19. Nymph of WN. roseipennis end 4th instar. Magnified 14 dia. 

20. Nymph of N. roseipennis beginning Sth instar. Magnified 12 dia. 

21. Nymph of NW. roseipennis end of 5th instar. Magnified 12 dia. 

22. Mature nabid, N. roseipennis. Magnified 11 dia. 

23. Nymph of WV. rufusculus, lst instar. Body somewhat distorted by 
aleohol. Magnified 26 dia. 

24. Nymph of WN. rufusculus, end 2nd instar. Magnified 16 dia. 

25. Nymph of N. rufusculus, end 3rd instar. Magnified 16 dia. 

26. Nymph of NW. rufusculus, end 4th instar. Magnified 17 dia. 

27. Nymph of WN. rufusculus, end 5th instar. Magnified 17 dia. 

28. Mature nabid, NV. rufusculus. Magnified 13 dia. 

29. Ventral of last segment of female abdomen of NV. roseipennis showing 
ovipositor in normal position, also parts dissected. The inner and middle 
pairs of structures are here shown in approximation. Magnified 13 dia. 

30. Ventral view of last segment of female abdomen of N. rufusculus show- 
ing ovipositor in normal position, also all parts of structure dissected. Mag- 
nified 15 dia.- 

31. Lateral view of. posterior of male abdomen of NV. roseipennis, showing 
elaspers. Magnified 11 dia. 

32. Clasper of N. roseipennis, from right side. Magnified 56 dia. 

33. Lateral view of posterior of male abdomen of NV. rufusculus, showing 
claspers. Magnified 11 dia. 

34. Clasper of NV. rufusculus, from right side. Magnified 61 dia. 
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